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1.0 INTRODUCTION

This technical memorandum summarizes the field investigation activities for Phase I of the

Remedial Investigation/Feasibility Study (RI/FS) at the Southeast Rockford Groundwater

Contamination site in Rockford, Illinois. Field activities, which took place from June to

October 1991, were conducted by Camp Dresser & McKee Inc. (CDM) and its

subcontractors under the direction of the Illinois Environmental Protection Agency (IEPA).

The primary aim of this technical memorandum is to describe the methods and procedures

used to conduct the on-site investigation, which involved drilling and installing groundwater

monitoring wells, well surveying, hydraulic conductivity testing, geophysical logging, and

soil and groundwater sampling. In addition, results of the hydrogeologic and contaminant

investigations are presented and interpreted in this technical memorandum. This technical

memorandum is the mechanism by which the information obtained from the Phase I activities

is to be transmitted to the Agency. This information will be used to design the Phase II field

activities. At the conclusion of the Phase II field activities a Remedial Investigation Report

and Baseline Risk Assessment will be prepared. These reports will contain detailed

information describing the study area and its history, potential contaminant sources and

potential remedial alternatives.

Previous sampling events in the study area by the Illinois Department of Public Health

(IDPH), the USEPA Technical Assistance Team (USEPA TAT) and Illinois Environmental

Protection Agency (IEPA) indicated that an east-west trending plume of VOC-contaminated

groundwater extends at least from the vicinity of 8th Street and Wills Avenue to the vicinity

of 23rd Street and Reed Avenue. VOC-contaminated groundwater was also detected in the

general vicinity of River Boulevard located east of the Rock River. The principal VOCs

detected in the study area include 1,1,1-trichloroethane (TCA), tetrachloroethene (PCE),

trichloroethene (TCE), and their degradation products; total VOCs were detected at combined

concentrations up to 894 parts per billion (ppb). In addition to VOC contamination of

1681-01.3 1-1



groundwater, the sampling efforts by IEPA have indicated that groundwater within the study

area is locally contaminated with arsenic, cadmium, chromium, and lead.

During June 1990, Camp Dresser & McKee (COM), under the direction of IEPA, conducted

a groundwater sampling investigation of the area in order to identify affected residents on the

margins of the contaminant plume, as part of the Operable Unit remedial investigation

(COM, 1990). .

The Phase I study area was expanded from the area defined in the operable unit. This

expansion was based on new information provided to IEPA regarding groundwater

contamination near the corner of Harrison and Alpine Road. The Phase I study area location

is described below.

According to the work plan, the principal objectives of the Phase I RI were to:

• Gather preliminary information on the nature and distribution of groundwater

contamination in the study area;

• Delineate potential source areas;

• Determine aquifer characteristics to allow evaluation of contaminant transport

rates and directions;

• Determine the extent of groundwater contamination in the bedrock within the

study area;

• Collect data to support groundwater modeling in later phases of the

investigation; and
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• Obtain information on potential source locations and subsurface conditions to

assist in designing Phase II of this Remedial Investigation.

Following the Phase I RI, a more extensive and comprehensive investigation of the

contamination problem at the study area will be addressed through a Phase II RI. The

detailed scope of work for the Phase II investigation will be based on the results of the Phase

I investigation.

The Phase I study area is composed of an eastern and a western portion bounded by the

following features: the Rock River on the west, Harrison Avenue on the north, Wendy Lane

to the east, and Sandy Hollow Road on the south; 20th Street separates the eastern and

western portions (Figures 1-1 and 1-2). The western portion covers T.43N., R.IE., Sections

1 and 2; the eastern portion lies in T.43N., R.2E., Sections 4 through 6. Most of the Phase

I field activities addressed in this report occurred within the eastern portion of the study area.

Certain activities, such as the soil gas survey and sampling of non-IEPA groundwater

monitoring wells, occurred within both portions of the study area.

Section 2 of this report describes the methods and procedures used during the Phase I field

investigation. Sections 3 and 4 present and interpret the results of the hydrogeologic and

contaminant investigations, respectively. Section 5 gives a summary of the Phase I report
%

and provides recommendations for further work at the study area.
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2.0 FIELD INVESTIGATION METHODS AND PROCEDURES

2.1 ANALYTICAL PROTOCOLS

As the first task of the Phase I field activities, a soil gas survey was performed over portions

of the study area. The soil gas samples were analyzed using a Varian 3300 gas

chromatograph as described in Appendix B of the Quality Assurance Project Plan (QAPP;

CDM, 1991) and in the Soil Gas Technical Memorandum in Appendix A of this document.

The instrument was equipped with an electron capture detector (BCD). Nitrogen was used as

the carrier gas. All samples were analyzed for trichloroethene (TCE), 1,1,1-trichloroethane

(TCA) and tetrachloroethene (PCE) as the compounds of interest.

Halocarbon compounds detected in the samples were identified by chromatographic retention

time. Quantification of compounds was achieved by comparison of the detector response of

the sample with the response measured for calibration standards (external standardization).

Instrument calibration checks were run periodically throughout the day and system blanks

were run at the beginning of the day to check for contamination in the soil gas sampling

equipment. Air samples were also routinely analyzed to check for background levels in the

atmosphere.

Detection limits for the compounds of interest were a function of the injection volume as well

'as the detector sensitivity for individual compounds. Thus, the detection limit varied with

the sample size. Generally, the larger the injection size the greater the sensitivity.

However, peaks for compounds of interest were kept within the linear range of the analytical

equipment. If any compound had a high concentration, it was necessary to use small

injections, and in some cases to dilute the sample to keep it within linear range. This

procedure may have caused increased detection limits for other compounds in the analyses.
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During the Southeast Rockford Phase I drilling activities, composite drum samples of RI-

generated "waste" and split-spoon soil samples were collected for several types of analyses.

Drummed solids and Unconsolidated glacial sediments were submitted for chemical analysis

to laboratories in the Contract Laboratory Program (CLP), which is administered by the

United States Environmental Protection Agency (USEPA). The CLP analyses included

Routine Analytical Services (RAS), volatile organic compounds (VOCs), semi-volatile

organics, metals, cyanide and polychlorinated biphenyls/pesticides (PCBs/Pest). The

analytical protocols can be found in the current CLP Statements of Work, OLM01.0 (also

known as 3/90) for organic analyses and (7/88) for inorganic analyses. Selected samples

were analyzed for total organic carbon (TOC) using the procedure contained in Appendix C

of the QAPP (CDM, 1991). In addition, split-spoon samples of Unconsolidated sediments

were collected for grain-size analysis and for lithologic purposes.

Groundwater samples were collected from a total of 68 wells during the Phase I field

activities. These samples were also analyzed through the USEPA CLP. The semi-volatiles

were analyzed using Routine Analytical Services (RAS) protocols specified in the CLP

Statement of Work OLM01.0 for organics. The volatile organics, pesticides and inorganics

were analyzed using the protocols specified in the Special Analytical Services (SAS) Requests

in Appendix C of the QAPP (CDM, 1991). These analyses were performed using protocols

that can achieve low quantitation limits to allow for comparison of detected values with

applicable drinking water standards.

2.2 FIELD QUALITY CONTROL PROCEDURES

The field quality control procedures for the soil gas survey are described in detail in

Appendix B of the QAPP. A minimum of one soil gas duplicate sample was analyzed for

every 10 soil gas samples analyzed. In many instances, duplicates were run for every sample

due to the necessity of performing serial sample dilution. Field-prepared TCE and 1,1,1-

TCA standards were analyzed at the rate of one per five soil gas samples analyzed. An
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ambient air sample was analyzed at a minimum of one per 15 soil gas samples. The ambient

air sample and analysis functioned as a field blank.

A method blank was analyzed at the rate of one per ten analyzed soil gas samples. The

method blank consisted of injecting nitrogen carrier gas into the field gas chromatograph.

The method blank served as a check of the chromatograph for contamination derived from

routine sampling.

Field quality control procedures for groundwater consisted of the collection and analysis of

trip blanks, field blanks, and field duplicates, and samples of water used for decontam-

ination. Field duplicates were collected and analyzed for soil samples. Trip blanks are used

to determine whether sample contamination had occurred from sample packaging or shipping.

Field blanks serve to reveal possible sample contamination derived from sampling

procedures, packaging, or shipping. Field duplicates help to assess the reproducibility of the

sampling process and how well the sample represents the environment.

2.2.1 TRIP BLANKS

The liquid trip blanks were prepared by the IEPA CLP laboratory with deionized water and

were preserved with hydrochloric acid to a pH <2. The trip blanks were transported to the

field and shipped, unopened, with other groundwater samples to the CLP laboratory. Trip

blanks are used to check for possible bottle contamination or contamination resulting from

packaging and shipping. They were submitted for VOC groundwater samples only, at a

frequency of one per cooler as specified in the Sampling and Analysis Plan (SAP; CDM,

1991).
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2.2.2 FIELD BLANKS

Field blanks are used to assess whether contamination is introduced to liquid samples by

sampling techniques, equipment, ambient field conditions, sample handling, packaging, or

shipping.

Field blanks were collected at a frequency of one blank per 10 samples, for a total of seven

field blanks. Field blanks were prepared using deionized water supplied in 20-liter plastic

bags by VWR Scientific; deionized water for field blanks collected at the industrial facility

wells was supplied by Rock Valley Water, Inc. The water was routed through the sampling

pump or bailer (after decontamination) that was used for sampling the corresponding

monitoring well. Field blanks were filtered and/or preserved in the same manner as the

samples.

2.2.3 DECONTAMINATION WATER SAMPLE

One sample was collected of the water used for decontamination of sampling bailers and

pumps. The cleaning and initial rinsing of sampling instruments was performed using tap

water from the Ken-Rock Community Center near the location of the field trailer. The final

rinse of all instruments, except for the sampling pumps, was performed using deionized

water; tap water was the final rinse for the interior of the sampling pumps.

2.2.4 FIELD DUPLICATES

To ascertain the reproducibility of data, field duplicates were collected and analyzed for both

soil and groundwater samples. Duplicate samples were collected by alternately filling sample

containers for each analytical fraction for the sample and then the duplicate. The sample and

duplicate were preserved and handled in a like manner. Field duplicates were collected at a

frequency of 1 duplicate for every 10 samples for groundwater and drum samples. Due to

I
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poor sample recovery, it was not possible to collect any duplicates for split-spoon soil

samples.

2.2.5 SAMPLE HANDLING AND CHAIN-OF-CUSTODY PROCEDURES

I

Details of the sample handling and chain-of-custody procedures that were followed are

outlined in the Final SAP (CDM, 1991), and only a general description is given below.

After the analytical samples were collected and preserved as appropriate, they were placed in

ice-bearing coolers for the entire time that they remained in CDM's custody. The sample

paperwork and sample packaging were done in the CDM field trailer. Sample Traffic

Report/Chain of Custody Records were completed and sample tags were affixed to sample

containers, which were then placed in coolers with bags of ice and vermiculite packing

material. Packing tape was used to seal the coolers and custody seals were secured on the

outside with clear tape. Sample coolers were shipped by overnight carrier to the assigned

CLP laboratory.

.2.3 SOIL GAS SURVEY

A soil gas survey was conducted in the Southeast Rockford Study Area between May 13 and

June 6, 1991. CDM procured Tracer Research Corporation (TRC) of Tucson, Arizona to

conduct the survey. The soil gas survey was performed to identify areas of soil

contamination, and to aid in locating potential contamination source areas in the study area.

During the survey a total of 225 soil gas samples were collected and analyzed from six areas

within the Southeast Rockford Study Area. Samples were analyzed for 1,1,1-trichloroethane

(TCA), trichloroethene (TCE), and tetrachloroethene (PCE). These compounds were chosen

for the survey because of their suspected presence in the subsurface soils, and their ability to

be easily detected using soil gas technology.

Tracer Research Corporation used a one ton Ford analytical van that was equipped with one

gas chromatograph and two Spectra Physics computing integrators. In addition,' the van had
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two built-in gasoline powered generators that provide the electrical power (110 volts AC) to

operate all of the gas chromatographic instruments and field equipment. A specialized

hydraulic mechanism consisting of two cylinders and a set of jaws was used to drive and

withdraw the sampling probes. A hydraulic hammer was used to assist in driving probes

past cobbles and through unusually hard soil. Where there was no van access, sampling

probes were hand pounded to depth.

Sampling probes consisted of 7-foot lengths of 3/4 inch diameter hollow steel pipe that were

fitted with detachable drive tips. Soil gas probes were advanced to 5 feet below grade.

Once inserted into the ground, the above-ground end of the sampling probes were fitted with

a steel reducer and a length of polyethylene tubing leading to a vacuum pump. Gas flow was

monitored by a vacuum gauge to insure that an adequate flow was obtained.

To adequately purge the volume of air within the probe, 2 to 5 liters of gas were evacuated

with a vacuum pump. During the soil gas evacuation, samples were collected in a glass

syringe by inserting a syringe needle through a silicone rubber segment in the evacuation line

and down into the steel probe. Ten milliliters of gas were collected for immediate analysis

in the TRC analytical field van. Soil gas was subsampled (duplicate injections) in volumes

ranging from 1 uL to 2 mL, depending on the VOC concentration at any particular location.

Sample probe vacuums ranged from 1-20 inches Hg. The maximum pump vacuum was

measured at 30 inches Hg.

2.4 GROUNDWATER MONITORING WELL DRILLING AND INSTALLATION

The primary objectives of the hydrogeologic portion of the Phase I investigation were to

define the local geology and hydrogeology of the study area, to obtain preliminary

information on the lateral and vertical extent of the plume of groundwater contamination, and

to delineate potential source areas. In order to accomplish these objectives, a total of eleven
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monitoring well nests were drilled and installed at various locations across the site. In this

section of the Technical Memorandum, we describe the methods and procedures associated

with drilling and installing groundwater monitoring wells. In addition to providing general

information about the monitoring well nests, this section discusses well development,

equipment decontamination procedures, and Rl-generated wastes.

2.4.1 GENERAL

During the period June 17 to August 25, 1991, 33 groundwater monitoring wells were drilled

and installed at 11 different locations across the site, as shown on Figure 2-1. The actual

locations of the installed well nests are similar to the approximate locations given on Table 3-

1 and Figure 3-2 of the Final Work Plan (CDM, 1991). Actual nest locations were

determined subsequent to approval of the Work Plan based primarily on where property

access had been granted and, in some cases, the ease with which locations could be reached

by drill rigs and support trucks. Most well nests consisted of three wells, although one

location had two wells and another had four. The wells at each nest were screened at

different depths and were spaced ten to fifteen feet apart. Each monitoring well was

assigned a three-digit number indicating its location and a letter to indicate its relative depth.

For example, MW105A is the shallowest well and MW105D is the deepest well at location

MW105. Grain size of the sediment or bedrock was the primary criterion used for

determining the depth at which well screens were placed. During the initial stages of the

field investigation, results of the natural gamma-ray logging were also used to determine the

depth of well screen placement; however, the site stratigraphy became better defined as more

locations were drilled, and CDM geologists relied mostly on directly observed lithology for

guidance in well screen placement. In Unconsolidated sediments, silt- and clay-rich intervals

were avoided in preference to sand and gravel horizons. In bedrock, well screens were

installed in intervals dominated by limestone instead of clay- or shale-rich intervals. The

vertical distance between well screens in a given well nest was generally 25 to 60 feet.

Subsurface lithologic samples were collected with split-spoon samplers at five-foot intervals
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below the water table in Unconsolidated sediments; drill cuttings were also examined. In

bedrock, lithologic samples consisted of cuttings emanating from the borehole, collected at

one-foot intervals.

A total of 18 groundwater monitoring wells were installed in Unconsolidated sediments and

15 were installed in bedrock. All of the wells were drilled and installed by John Mathes and

Associates of Columbia, Illinois under the supervision of CDM geologists. Key information

about the Phase I monitoring wells is summarized on Table 2-1. Additional details can be

found in the Field Notes (Appendix B) and on the Monitoring Well Construction Summary

Sheets (Appendix C).

2.4.2 DRILLING METHODSf

Three different drilling methods were used to penetrate the Unconsolidated sediments and

limestone bedrock: hollow-stem auger, mud rotary, and air rotary. In general, hollow-stem

auger (HSA) and mud-rotary techniques were used in Unconsolidated sediments and the air-

rotary technique was used for drilling in bedrock. Mud rotary was used to set steel casing

for bedrock wells, as described below. All HSA drilling was done with a Central Mine

Equipment Model 75 (CME 75) rig, and all air-rotary and most of the mud rotary drilling

was done with a Gus Pech Model 22R (GP 22R) rig; some mud rotary drilling was also done

using the CME 75. Additional details can be found in Appendices C and D.

Hollow-Stem Auger Method. The hollow-stem auger method and CME 75 drill rig were used

for each of the 18 monitoring wells drilled in Unconsolidated sediments, as well as for setting

steel casings for some of the bedrock wells that were subsequently completed with the GP

22R using the air-rotary technique. The drilling of wells in Unconsolidated sediments

involved using a center bit inside augers with a 4.25-inch inside diameter (ID) and no drilling

fluids. This drilling method proved useful down to depths of 150 feet, although the rate of

penetration and overall drilling progress were noticeably slower at such depths. HSA drilling
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TABLE 2-1. SUMMARY DATA FOR PH/ I GROUNDWATER MONITORING WELLS

Well Number

MW101A

MW101B

MW102A

MW102B

MW102C

MW103A

MW103B

MW103C

MW104A

MW104B

MW104C

MW105A

MW105B

MW105C

MW105D

MW106A

MW106B

MW106C

" MW107A

MW107B

MW107C

MW108A

MW108B

MW108C

MW109A

MW109B

MW109C

MW110A

MW110B

MW110C

MW111A

MW111B

MW111C

Date Completed

6/28/91

6/27/91

6/24/91

6/25/91

8/08/91

7/01/91

7/17/91

7/17/91

7/23/91

7/15/91

7/01/91

7/16/91

7/27/91

7/27/91

8/24/91

6/30^1

8/12/91

8/12/91

7/14/91

7/1091

7/31/91

7/15/91

7/15/91

7/27/91

6/28/91

7/23/91

7/23/91

7/17/91

8/14/91

8/21/91

6/27/91 .

6/26/91

8/10/91

Borehole
Depth
(feet)

90

151

56.5

100

185

44.5

76

110.9

77.5

124

146.5

34

57

104

158

40.5

88

120.5

38.5

69

142

40

64

137

32.5

61

86

43

76.5

115

37

59

99

Depth to
Base of Screen

(feet)

88

150.1

35- •

98

184.3

41

75

107.9

77

121.9

146

22

54

95

156.8

40

86.4

119.4

38

66

140.4

39

61

134.3

32

60

85

40

71.3

111.4

35

58

97.3

Aquifer Screened

Unconsolidated

. bedrock

Unconsolidated

Unconsolidated

bedrock

Unconsolidated

bedrock

bedrock

Unconsolidated

bedrock

bedrock

Unconsolidated

Unconsolidated

Unconsolidated

bedrock

Unconsolidated

bedrock

bedrock

Unconsolidated

Unconsolidated

bedrock

Unconsolidated

Unconsolidated

bedrock

Unconsolidated

bedrock

bedrock

Unconsolidated

Unconsolidated

bedrock

Unconsolidated

Unconsolidated

bedrock

Elevation of
Top of Casing

(feet)

765.62

766.62

788.43

788.61

789.87

792.56

792.39

792.35

818.10

817.37

818.25

785.57

785.78

785.66

786.21

805.71

805.52

805.40

808.86

808.87

808.70

824.90

824.93

825.16

850.89

850.47

850.47

846.65

846.18

846.24

832.84

832.44

833.26

Elevation of
Ground Surface

(feet)
764.07 .

764.06

786.47

786.60

787.68

790.49

790.36

790.21

815.94

815.22

816.09

783.31

783.58

783.52

784.09

803.70

803.59

803.38

809.29

809.28

. 809.16

823.00

822.88

823.06

848.68

848.51

848.37

844.16

844.06

844.18

830.71

830.67

830.65



T/ £ 2-2
ILLINOIS STATE WATER SURVEY

ROCKFORD MONITORING WELL DATA

Well Location
# Description

MM
2
3
4
S
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

— 23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Keye- Malqufet Park
Keye- Malfquia Park
Peterson School
Peterson School
Keye-Maftjuist Park
Peterson School
Rockford Wei t1
10th Ave. Park (@ Unit Well 38)
Kenrock Park (© Unit Wei 35}
Rockford Wei 6
Swan Hinman School
Rock River School
S. of 24th Dead End, N. of Wesfeyan
Jacqueline Dead End
W.of 18th, N. of Alton
E. of Kinsey. N. of Drainage Canal
E. of Cannon, S. of Drainage Canal
W. of 18th on Wills dead end
E.of ISth, S. of 23rd
W.of 9th, S. of Harrison
E. of 11th. N. of Drainage Canal
W. of Marshal, N. of Drainage Canal
W. of auth, S. ol Harrison Ave.
St. Edwards School
Rock River Water Reclamation District
Sawyer Playground
E. of Horton. & of Reed
W. of 18th on Reed dead end
Ken-Rock Park (@ Unit Wei 35}
E.of9lh,N.ofWms
E. of KJnsey, N. of Drainage Canal
SE comer of Horton & Alton
NW comer of Horton & Wils
NW comer of Marshan & Witts
NE comer of Cannon & Wills
E. of Cannon, S. of Read
W.of Hanson, N. of W«s
E. of Kinsey, between Alton and Harrison
W. of Lapey. between WiHs and Alton

X
J'96180
I1 96 480
V95388
V95D88
; '96 ISO
;'95t)88

•'92798
•'95693
i .'01215
1:06574
791830
.:01536
!«OE710
i-9£728

i'97586

7KS08
795130

79JI104
IKK 1378
79/122
79CJ145
79JM41
7911677
79! 1723
79! 5675
79J238
795862
7936O1
793183
797914
797487
797506
797158
795830
706103

Depth Date
Y (TO Drilled

2035051
2035051
2033348
2033348
2035051
2033348
2038610
2037052
2028467
2034859
2029396
2030071
2033798
2O27629 ,
2030420
2029806
2030063
2029670
2032425
2030833
2029346
2030629
2030902
2028090
2025425
2027008
2028982
2029000
2028463
2029682
2029806
2030321
2029714
2029724
2029714
2028958
2029714
2030660
2029963

8/91
WLE

87511/87
52511/87 695.6
92.5 11/87
52.5 11/87 695.03
125
125

62.6 10/89 694.74
...32.57 10/89 69457
49.88 10/89
22.310/89

25.3910/89
57.5510/89
96.08 7/90
25.037/90
51.487/90
47.78 7/90
45.287/90
73.97/90

49537/90
53.6 7/90

46.6810/90
45510/90

60.44 10/90
42.8810/90
40.24 10/90
72.27 10/90
61.8810/90
39.3410/90
36.8610/90
50.32 10/90
62.485/91
49.985/91

465/91
-44.61 5/91
44.795/91
49.845/91
44.24 5/91
48.9 5/91

50.975/91

696.89
781.53

69253
714.72

705.43
698.91
700.17
706.75
698.86
694.61
698.75
700.63
709.77
700.71
689.87
706.55
-704.14-
70752
696.88
694.69
698.92
701.77
700.91
700.68
700.27
700.72
699.53
697.35
696.7

WLE

695.18

69451

694.66
694.16
696.57
781.7

692.13
71454

705.11
698.6

699.88
706.42
698.43
694.15
698.46
700.32
709.46
700.46
689.67
706.15
7TJO84
707.17
69658
694.26
698.63
701.48
700.64
700.38
699.99
700.47
699.23

096-3

10/91 12/91
WLE

695.16 695.61

694.49 694.89

694.64 6955
9UJ& .694.77
69E.49
TSZ'.n

69ZI.11

705
690.47
69(1.76
7WL31

69-9.09
69U.35

..700251
70D.35
70D.36
6J9.6

703.11
7O17S
Tor.os
695.48
694.18
6965

701.35
70051
700.26
69957
,700.35
6S9.11
666.84
£96.2

1/92
WLE

69622

695.44

696.0E

69655
785.75 780.9£.

693.14 693.21
713:95 714.11

704.79 704.711
698.45 698551
699.68 699511
706.08 706.04
698.44 698.7:)
694.52 694.9:'
698.33 69BJ>
700,08 700.2)
709.14
700.18

691
705.77

706.86
69654
69455
698.47
701.2

700.34
700.12
699.69
700.19
699.06
696.98
696.39

709.01)
700.2)
690.74
705.6:»
7034}
706.72
69651
694.93
698.65
701 .33
700.4B
700.26
699.89

699.51
697.3

696JC9

2/J2
WILE

€965

6£6.68

6?*.32
_6£E.46

1596.9
T79.9

714.16

7O4.93
1 598.8

6JM.99
71)6.18

6135.07
998.62
730.41 _
739.16
700.36

690.6
705.99

-703^6 '• —
706.95
696.88
695.04
69853
701.49
700.65
700.42
7D0.05

_2m44__
(99.37
CI97.48



TABLE 2-2 mtinued)
ILLINOIS STATE WATER SURVEY

ROCKFORD MONITORING WELL DATA

Location
i Description

MW40 ME comer of 8th & Alton .
41 NE comer of 8th & Alton
42 NW comer of 10th 4 Alton
43 Short 4th dead end

--=34 £;of Horto.pnJVils.dead-eod
45 E. of Horton on Wills dead end

Well
X V

794560 2030311
794560 2030311
795745 2030351
792947 2031287

___J798581_2029674
798561 2029674

46 E. of S. 5th, N. of Park (Rkfd Products) 793157 2030401
47 Brooke between Kishwaukee and Fotey 792261 2028182
48 SE comer of Lapey& Harrison 796163 2030899

Depth Date
<fr) Drilled

1 65.5 5/91
1 85.44 5/91
1 63.8 5/91
7 81.425/91
4 52.385/91
4 72.4 5/91
1 75.125/91
2 54.946/91
9 50.355/91

8/91
WLE
693.93
693.92
695.26
693.46

_7JC2^B
702.68
693.32
691.83
69557

9/M
WLE
693^49
693.49
694.81
693.01
702.01
702.4
692.9

691.49
695.09

10/91
WLE
693.44
693.43
694.73
69257
701.88
702J27
692.85
691.45
695.02

12/91
WLE
693.96
693.96
695.06
69355
701.68
702.07
693.49
692J28
695.34

1/92
WLE
694.36
694.35
695.49
694.01
701.79
702.18
693.83
69251
695.78

2/92
WLE
694.4

694.41
695.62
694.04
701.93
702J2
693.85
692.43
695.98



without the aid of drilling fluids was not used in bedrock. Most of the split-spoon soil

samples were collected during HSA drilling.

The HSA method with 8.25-inch augers was used to set casing at locations where bedrock

was within about 50 feet of the surface (e.g., MW103, 106, and 109). Using the CME 75

drill rig to turn 8.25-inch augers in Unconsolidated sediments proved difficult and time

consuming at depths significantly greater than 50 feet; however, where bedrock was less than

about 75 feet deep, it was more efficient for the CME 75 to drill and set the well casing in

bedrock because the GP 22R required longer set up time. The larger borehole provided by

the 8.25-inch augers was necessary so that 6-inch steel casing for the bedrock wells could be

properly set. Typically, no drilling fluid was used to advance the borehole through the

Unconsolidated material down to bedrock, but once bedrock was encountered it was necessary

to switch to the mud rotary technique in order to advance the borehole a few more feet

before casing was set. Installation of steel casing is described in Subsection 2.4.3, Well

Construction and Installation Methods.

Mud-Rotary Method. The mud-rotary drilling method was used to drill through

Unconsolidated sediments and as much as five feet into the underlying limestone prior to

setting casing for the bedrock wells. This method, which was used by both drill rigs,

involved the circulation of drilling mud down to the drill bit and back up to the surface. The

circulation of drilling mud promoted faster penetration rates in both Unconsolidated sediments

and bedrock by removing drill cuttings from the borehole. At locations MW104 and

MW109, repeated loss of mud circulation during bedrock drilling was a problem. This

problem was overcome by adding oat hulls to the drilling mud to help seal off the bedrock

porosity. After the borehole was drilled to the proper depth, water was used to flush the

hole before the steel casing was seated and the annular space grouted with bentonite slurry.

Air-Rotary Method. Air-rotary drilling was used to advance the borehole in bedrock for the

15 monitoring wells that were installed in bedrock. This method circulates pressurized air
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down the drill rods and up the open hole. The air serves to cool the bit and remove drill

cuttings and water from the borehole. The water and cuttings were then collected at the

surface in a large tub and shoveled into drums.

2.4.3 WELL CONSTRUCTION AND INSTALLATION METHODS

Groundwater monitoring wells were constructed and installed according to the specifications

given in the Final Work Plan and SAP (CDM, 1991). Each monitoring well was constructed

with 2-inch diameter riser pipe, well screen, vented cap, and bottom plug, all of which were

made of Type 304 stainless steel. The riser pipe sections were flush-threaded and the threads

were wrapped with Teflon tape during installation to inhibit leakage. The well screens were

10 feet long, continuously wound, and had a slot size of 0.010 inches. Coarse silica sand

(sieve numbers 20-40) was emplaced from about 1 feet below the bottom plug up to 2 to 3

feet above the top of the well screen. A 1- to 2-foot thick fine silica sand (sieve no. 100)

filter collar was installed next, followed by a bentonite seal (VolclayR or PureGoldR) that was

tremmied from the top of the fine sand to 3 feet below the ground surface. The remaining

annular space was filled with concrete and a 5.5-inch diameter protective casing with a

locking cap was installed to ensure the integrity of the well.

The protective metal casing was 5 feet long and extended several inches above the top of the

riser pipe, which typically extended 2 to 3 feet above ground. The protective casing was

filled with pea gravel to a few inches below the top of the riser pipe and two small drainage

holes were drilled in the casing a few inches above the ground. A square concrete apron

measuring approximately 2 feet on a side was installed around the protective casing. The

apron was sloped radially away from the concrete plug surrounding the protective casing and

was separated from it by a joint designed to minimize the effects of frost heave. Protective

steel bumper posts were installed around the well nests. All but one of the eleven well nests

had protective casings and bumper posts as described above.
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Because MW107 was located in a residential front yard, flush-mount assemblies were used

instead of protective casings and bumper posts. The riser pipe extended to about six inches

below ground surface and a manhole-type assembly requiring a special opener was installed

so that it was flush with the ground surface. The riser pipe was fitted with a vented cap that

was secured with a metal bar and lock. A small concrete apron sloped radially away from

the flush-mount assembly.

Six-inch steel casing was used in the bedrock monitoring wells to avoid potential cross-

contamination between the aquifer in the Unconsolidated glacial sediments and the bedrock

aquifer. In the bedrock wells, the borehole was first advanced a few feet into bedrock until

competent limestone was encountered. The casing was then lowered into the hole and

grouted. The grout was allowed to harden for about 15 hours before advancing the borehole

with air-rotary drilling. Installation and construction of the bedrock wells was the same as

for wells in Unconsolidated sediments, except that bedrock wells had 6-inch casing from near

the top of bedrock to a few inches below the top of the protective well casing. Monitoring

well construction logs are provided in Appendix C.

2.4.4 MONITORING WELL DEVELOPMENT

New monitoring wells were developed between July 26 and August 27, 1991. The method

used for developing monitoring wells was dual-line air lift. The development tool consisted

of two metal pipes welded together side-by-side. The smaller of the two pipes (the air pipe,

with I.D. of approximately 1/4 inch) was also shorter (approximately 2 feet) and fed into the

larger metal pipe through a hole cut into the side of the larger pipe, approximately 1 foot

from the base. The larger pipe (I.D. approximately 5/8 inches) served as the conduit for

water emerging from the formation. Rubber hoses were affixed to both pipes and the

assembly was inserted into the well, to the depth of the screened interval. An air compressor

was used to supply air through the smaller pipe. Upon entering the larger pipe, the air

subsequently moved upward through the larger pipe and hose and back to the surface. (The

configuration of the development tool prevented air bubbles from entering the formation).
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2.7 HYDRAULIC CONDUCTIVITY TESTING

Hydraulic conductivity testing was performed by CDM personnel from August 26 through

29, 1991. As discussed in the SAP (CDM, 1991), the water level in the well was depressed

by the use of air pressure. The set-up that was devised enabled the water level to be

depressed by 10 to 15 feet. Constant air pressure was applied until the transducer indicated

that the water level in the well had stabilized. Upon turning off the air pressure, the water

level in the well recovered in a roughly exponential manner to the equilibrium level that

prevailed before applying pressure. Three tests were conducted at each well in order to

provide a reliable estimate of hydraulic conductivity. Test results from each well show that

recovery times for the water levels were similar for the three tests performed at individual

wells.

2.8 WELL SURVEYING

Harold P. Wendler and Associates of Dixon, Illinois conducted site surveying for CDM.

Surveying occurred from August 29 to September 24, 1991 and included both vertical and

horizontal control. At each well nest location, the elevation of the top of casing and of the

ground were surveyed for each well using mean sea level as the datum. Horizontal positions

for each well and for intermediate points were determined using an assumed coordinate

system that began at the intersection of Sandy Hollow Road and 20th Street. Both vertical

and horizontal controls were given to the nearest 0.01 foot.' Complete results of the well

surveying are given in Appendix G.

2.9 GEOPHYSICAL LOGGING

Wooddell Logging, Inc. (Mattoon, Illinois) conducted geophysical logging of the boreholes

for CDM during July and August 1991. The natural gamma-ray logging method was used to

log the deepest well at each well nest location. Logging was done after the monitoring wells

were completely installed (i.e., after grouting of the annular space), with the exception of
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MW105D, where the open borehole was logged from a depth of 139 feet to the end of the

boring. The gamma-ray logs were only marginally useful, probably because of the grout

filling the 12-inch annular space created by drilling a hole large enough to admit the 6-inch

I.D. outer casing. In addition, drilling mud penetrated some distance farther out into the

formation. Both the grout and drilling mud contain potassium; their presence will be

detected by the gamma-ray detector, thereby strongly masking the contrast in response from

clay units compared to sand units. The presence of a thick zone of grout and drilling mud

adjacent to the well therefore limited the usefulness of the gamma-ray logs. As a result, the

gamma-ray logs are not included in the report.
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3.0 RESULTS OF HYDROGEOLOGIC INVESTIGATION

This section of the Technical Memorandum presents and interprets the findings of the Phase I

hydrogeologic investigation. The field methods and procedures used to .obtain the results

have been described in preceding sections.

/ V

3.1 GEOLOGY

3.1.1 STRATIGRAPHY OF THE STUDY AREA

The stratigraphy of the study area consists of bedrock with locally significant subsurface

relief that is overlain by Unconsolidated glacial sediments of variable thickness. Stratigraphic

observations were made during borehole drilling and recorded in a field log book.

Bedrock

Bedrock within the eastern portion of the study area (east of 20th Street) was predominantly

tan to brown dolomite with variable but small amounts of chert and shale-rich horizons. The

chert fraction of the drill cuttings was generally less than 5 to 10 percent and usually white

or light gray. Shale was frequently brown and usually constituted less than 10 percent-of the

cuttings; small amounts of pale green shale were also observed. The observed lithology of

the drill cuttings is consistent with the general description of the Galena Group (Ordovician)

given by other workers and with the known area! extent of this Stratigraphic unit in the

Rockford area (Willman and Kolata, 1978). Distinctive clay units occur within the Galena

Group and in the underlying Platteville Group (Willman and Kolata, 1978). These clay beds

are bentonites that formed from the alteration of volcanic ash deposited during the

Ordovician. Bentonite beds were not identified during Phase I drilling because the units are

thin (generally less than 2 inches) in northern Illinois (Willman and Kolata, 1978) and a

mineralogical analysis of the clay minerals is needed for proper identification.
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Porous zones, described as vuggy, are common throughout the Galena Group (Willman and

Kolata, 1978). Vugs are voids in the rock that are larger than one-quarter inch. Although it

was not possible to determine the presence of distinct vuggy zones from drill cuttings, it is

possible that vugs or vuggy horizons were responsible for the occasional loss of drilling

fluids and grout because of the greater porosity and permeability expected in these zones.

Fractured zones, which could also be responsible for the loss of drilling fluids, could not be

observed during drilling. Although fractured zones were not discussed by Willman and

Kolata (1978), such zones could be of local importance (Kolata, personal communication).

Vuggy or fractured zones could be present at or near the bedrock surface or within deeper

portions of bedrock. At MW108, loss of grout occurred in the gravelly zone above bedrock.

At MW103 and MW109, loss of either drilling mud or grout was encountered in the top

10-20 feet of bedrock. At greater depth in the bedrock at MW103 and MW104, grout loss

occurred approximately 50-55 feet below the bedrock surface during well installation. In

addition, at location MW104 a localized solution zone containing impermeable, fine-grained

sediment was encountered during air-rotary drilling in bedrock. In the depth interval 80 to

100 feet, drill cuttings were predominantly (typically 70-90% by visual estimation) brown,

silty/clayey sediment occupying solution cavities in bedrock; bedrock at MW104 is

approximately 77 feet deep. Rapid advancement of the drill bit from 80 to 100 feet was

accompanied by marked decrease in the volume of groundwater exiting the borehole. In

fact, water was added to facilitate drilling. This solution zone was not encountered in a

borehole located twelve feet away, suggesting very localized extent of the solution feature.

The lack of water indicates that the fine-grained material in the solution cavities is relatively

impermeable. Vugs or fractures within bedrock are the most likely explanation for intervals

of greater permeability. It should be noted that the three locations (MW103, 108, and 109)

at which high permeability zones were encountered near the bedrock surface are located on

the flanks of the bedrock valley shown on Figure 3-1. High permeability zones near the

bedrock surface could be related to a weathered zone formed during past exposure at the

surface before the overlying glacial sediments were deposited.
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The subsurface topography of the top of bedrock is shown on Figure 3-1. This figure is

largely based on depth to bedrock data obtained during Phase I drilling. The overall shape

of the bedrock surface is that of a narrow, east-west valley that deepens toward the west.

Two smaller valleys appear to join west of Alpine Road to form the main valley. Maximum

observed relief is approximately 190 feet (between MW102 and MW109); the main bedrock

valley is about 85 to 90 feet deep between MW104 and MW106 (Figure 3-1). Bedrock

elevations from another study (EDI Engineering and Science, 1989) were used to help place

the contour lines east of Alpine Road (Figure 3-1). Unconsolidated glacial sediments have

filled in the bedrock valleys and buried the entire bedrock surface within the study area.

Unconsolidated Glacial Sediments

A variety of Unconsolidated glacial sediments, ranging from silt and clay units to sand and

gravel units, are found within the study area. These units are laterally discontinuous over

short horizontal distances and vary in thickness between well nest locations, as shown by the

cross sections on Figures 3-2, 3-3, and 3-4. For example, the two significant clay layers at

MW105 do not exist at either MW104 or MW106, a short distance away (Figure 3-2).

These clay units probably pinch out to the north and south, although the upper clay unit may

grade laterally into the clayey silts at MW104 and MW106. Similarly, the 15-foot thick sand

and gravel unit between the two clay units at MW105 thins to less than 5 feet at MW104 and

MW106. Unconsolidated units within the deeper parts of the bedrock valley abut against the

sides of the valley. For example, the clayey silt unit below MW105C (Figure 3-2) probably

terminates against the bedrock surface to the south and may extend across to the northern

flank of the valley. Parallel to the axis of the bedrock valley, the Unconsolidated units

typically exhibit lateral changes in thickness, grain size, and proportion of fine-grained

sediment. The clay units at MW105 do not extend very far to the east or west, whereas

some units, such as the sand and gravel in which MW101A, MW102B, and MW105C are

completed, is traceable for greater distances than other units (Figure 3-3). The complex

lateral relationships and the limited subsurface control allow for general Stratigraphic

correlations only. The correlations shown on Figures 3-2, 3-3, and 3-4 are included to
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î̂

RLL

SAND

"SILTY CLAY. SAND
AND GRAVEL__ __

"SANDY_ GRAVEL

SILTY CLAY

TD=1

JL STATIC WATER LEVEL
K MEASURED. 9/1 3/91 IN UNCONSOLIDATED SEDIMENTS

fB MONITORING WELL SCREEN
B K INDICATES HYDRAULIC CONDUCTIVITY MEASURED

t INDICATES FEDERAL MCL EXCEEDED

HORIZONTAL SCALE : 1" = 1000'

VERTICAL SCALE : 1" = 40'

SANDY CLAY

SAND. GRAVEL
AND SILTY SAND
(MIXED)

DOLOMITE

SILT

SAND AND SILT

SILT AND CLAY

SAND AND GRAVEL

SANDY SILT AND
GRAVEL (MIXED)

DOLOMfTE

— 800

— 760

— 720

— 680

— 640

— 600

LINE OF SECTION-,

£QU

SOUTHEAST ROCKFORD

EAST TO WEST GEOLOGIC CROSS-SECTION B-B'

environmental engineers, scientists,
planners, ic management consultants Figure No. 3—3



NORTHWEST

880-

840 —

800 —

760 —
oo
in

o
4>

o 720-
_o
o

<B
0)

680 —
LU
_l
LU

540 —

6OO-*

MW106

MW103

MWI01

11
i'&ty.

SAND AND
GRAVEL

CLAYEY SILT

SAND

CLAYEY SILT AND
GRAVEL (LOWER 5')
SAND AND CLAYEY
SILT (MIXED)

TD=110'
TD=120.5'

/U.ALAYEY SILT

DOLOMITE

TD=151'

LEGEND:

STATIC WATER LEVEL
K MEASURED 9/13/91 IN UNCONSOLIDATED SEDIMENTS

Af H MONITORING WELL SCREEN
B K INDICATES HYDRAULIC CONDUCTIVITY MEASURED

t INDICATES FEDERAL MCL EXCEEDED

HORIZONTAL SCALE : 1" = 1000'

VERTICAL SCALE : 1" = 40'

C'

MW109

SOUTHEAST

I— 880

SANDY CL.AY
SAND AND
SANDY GRAVEL

SANDY CLAY.
.SAND AND GRAVEL

HIGH
PERMEABILITY
ZONE

DOLOMITE:

HWWISON AVENUE

SANOY HOLLOW ROAD

LINE OF SECTION

— 840

— 800

— 760

L— 720

CDM
environmental enjjloeers. scientists,
planners, & management consultants

SOUTHEAST ROCKFORD

NORTHWEST TO SOUTHEAST GEOLOGIC CROSS-SECTION C-C'

Figure No. 3-4



illustrate the lateral variations discussed above. Additional boreholes would provide a more

refined view of the subsurface stratigraphy.

In the western portion of the study area (west of 20th Street), drilling logs for 17 ISWS wells

indicate that sediments down to 85 feet (637 feet elevation, MSL) are predominantly sand

and that no clay units are present.

Particle-size analysis of the Unconsolidated sediment provides information about the size

distribution and the relative amounts of gravel, sand, and silt and clay in the aquifer. Four

split-spoon samples of representative aquifer material were sieve analyzed for their particle-

size distributions. Results of the particle-size analyses are presented on Table 3-1 and the

grain-size curves 'are given in Appendix F. In general, particle size varies from less than
f ' ' '

0.07 mm to approximately 20 mm (0.003-0.8 inches). Sand was the dominant particle size

by weight in most samples, except for the sample from MW110, which had roughly equal

amounts of sand and gravel! Silt and clay generally composed 10 weight percent of the

samples, with the exception of the sample from MW104, which contained 35 percent silt and

clay.
i

Unconsolidated sediments in the Rockford area were deposited in a glacial environment,

either subglacially or in a glaciofluvial setting. Poorly sorted, unstratified silt and clay units

could have been subglacially deposited. The well sorted, stratified sands and'gravels were

most likely deposited in a fluvial environment away from the ice margin.

3.2 HYDROGEOLOGY

1
3.2.1 AQUIFERS

Two groundwater aquifers are identified based on the available lithologic information: one

in the Unconsolidated glacial sediments and one in the dolomite bedrock. These aquifers will
I

hereafter be referred to as the Unconsolidated aquifer and the bedrock aquifer, respectively.
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Table 3-1. Particle Size Distribution, Unconsolidated Aquifer

Location

MW104

MW105
MW107

MW110

Gravel
(4.7-20mm)

9

15

14

49

Weight Percent
Sand

(0.074-4.7 mm)

56

74

77

42

Silt and Clay
(<0.074 mm)

35

11

9

9

Description

Gray brown clayey SAND, trace gravel

Gray SAND with gravel, trace clay

Brown SAND, trace gravel and clay

Brown gravelly SAND, trace clay



No areally continuous aquitards were encountered in either aquifer, indicating that the

Unconsolidated and bedrock aquifers are hydraulically connected. Within the Unconsolidated

aquifer, laterally discontinuous clay layers of significant thickness (15-20 feet) were found,

especially in sediments occupying the deeper parts of the buried bedrock valley (e.g. at

MW102 and MW105). The clay layers are localized and do not extend across the study

area. Locally, clay layers and clay-rich zones probably cause perched water tables, such as

at MW102, where there is an 18 foot head difference between the shallow (MW102A) and

intermediate (MW102B) depth wells. Although regionally extensive, thin clay-rich horizons

occur in the dolomite bedrock (Willman and Kolata, 1978), none were identified in this

study. The influence of bedrock vugs or fractures on groundwater flow cannot be assessed

using the Phase I data.

The saturated thickness of the Unconsolidated aquifer is shown on Figure 3-5. In general,

the saturated thickness is greatest in the deeper parts of the bedrock valley and thinnest on

the flanks of the valley. Saturated thickness varies from less than 10 feet at MW109 to over

130 feet at MW105. The six data points located immediately east of Alpine Road are the

total thickness of the Unconsolidated sediment because depth of the water table was not

available in these wells; hence, these points represent maximum possible saturated

thicknesses.

The concentration of total organic carbon (TOC) in the saturated zone was found to vary

with depth in the Unconsolidated aquifer (Figure 3-6). In general, TOC values in the

predominantly sandy portions of the aquifer were largest near the surface and smaller at

depth. At depths less than 50 feet, TOC concentrations were greater than 25,000 mg/kg,

whereas below 60 feet the TOC values were less than 6,000 mg/kg. Decreasing TOC with

depth suggests that, all other things being equal, less adsorption of groundwater contaminants

would occur with increasing depth. TOC data are tabulated in Appendix F.

It should be noted that the TOC concentrations are significantly larger than expected for

typical sand and gravel sediments. Typical TOC values are usually less than 5,000 mg/kg
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(e.g., Schwartenbach and Westfall, 1981). The unusually large concentrations in most of the

samples probably result from inaccurate laboratory analyses; therefore the Phase I TOC data

should be used with caution. Although the absolute TOC concentrations may be inaccurate,

the trend of decreasing TOC concentrations with increasing depth is probably still valid.

3.2.2 GROUNDWATER FLOW DIRECTIONS

The direction of groundwater flow was determined from water level measurements taken in

the monitoring wells. Water level measurements collected through the end of 1991 are

summarized on Table 3-2. Water level elevations on September 13, 1991 are contoured on

Figures 3-7 and 3-8. In Figure 3-7, elevations for the shallowest wells are plotted, except at

location MW102 where the intermediate depth well was used, because of a perched water

table at the shallowest horizon. Water level elevations shown on Figure 3-8 are for the

deepest bedrock well at each location. The general direction of groundwater flow, which is

perpendicular to the contour lines, is to the west in both aquifers. Despite the limited

amount of data in the southeast portion of the study area, it appears that a significant north-

northwest component of groundwater flow may exist near MW109 and MW111. Additional

monitoring wells near Sandy Hollow Road and Pyramid Drive would help resolve this

uncertainty.

Closer spacing of the water table contour lines suggest that hydraulic gradients in both

aquifers become larger west of Silent Wood Trail and Bavarian Lane (Figures 3-7 and 3-8).

East of Bavarian Lane the hydraulic gradients are approximately 0.005 for both aquifers,
/

whereas west of Bavarian Lane they are 0.01 (Table 3-3). The smaller hydraulic gradients

east of Alpine Road and south of Harrison Avenue could be influenced by known purge wells

in this area (EDI Engineering & Science, 1989). The hydraulic gradient in both aquifers

between the eastern edge of the study area and 20th Street is approximately 0.009. Water

table elevations in ISWS wells located between 20th and Kishwaukee Streets indicate that the

hydraulic gradient is 0.002 in the Unconsolidated aquifer (Wehrmann, 1991).
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TABLE 3-2. WATER LEVEL DA'i. .;OR PHASE I MONITORING WELLS

Well Number

MW101A

MW101B

MW102A

MW102B

MW102C

MW103A

MW103B

MW103C

MW104A

MW104B

MW104C

MW105A

MW105B

MW105C

MW105D

MW106A

MW106B

MW106C

MW107A

MW107B

MW107C

MW108A

MW108B

MW108C

MW109A

MW109B

MW109C

MW110A -

MW110B

MW110C

MW111A

MW1MB

MW 1 1 1 C

Elevation of
Top of Casing

(feet)

765.62

766.62

783.43

788.61

789.87

.792.56

792.39

792.35

818.10

817.37

818.25

785.57

785.78

785.66

786.21

805.71

805:52

805.40

808.86

808.87

808.70

824.90

824.93

825.16

850.89

850.47

850.47

846.65

846.18

846.24

832.84

832.44

833.26

8/23/91

Depth to Static

Water Level

(feet)

48.42

48.88

25.28

42.62

47.08 .

22.82

22.38

22.29

40.88

41.30

43.28

6.43

5.94

8.96

No Data

21.56

25.43

24.32

16.82

16.74

16.75

29,30

29.58

28.39

29.90

29.46

29.64

30.32

36.01

36,54

25.05

24.81

25.59

Elevation of

Static Water Level

(feet)

717.20

717.74

763.15

745.99

742.79

769.74

770.01

770.06

777.22

776.07

774.97

779.14

779.84

776.70

No Data

784.15

780.09

781.08

792.04

792.13

791.95

795.10

795.35

796.77

820.99

821.01

82083

816.33

810.17

809.70

807.79

807.63

807.67

9/13/91

Depth to Static

Water Level

(feet)

48.43

48.89

24.40

42.82

47.40

22.92

22.50

22.41

41.19

41.69

43.64

5.15

5.68

9.05

10.09

21.99

25.68

24.60

16.96

16.88

16.95

29.47

29.23

28.48

30.65

30.19

30.37

32.87

36.82

37.29

25.66

25.37

26.15

Elevation of

Static Water Lovel

(feet)

717.19

717.73

764.03

745.79

742.47

769.64

769.89

769.94

776.91

775.68

774.61

780.42

780.10

776.61

776.12

783.72

779.84

780.80

791.90

791.99

791.75

795.43

795.70

796.68

820.24

820.28

820.10

813.78

809.36

808.95

807.18

807.07

807.11

11/27/91

Depth to Static
Water Level

(feet)

48.84

49.36

23.30

43.05

48.00

23.29

22.91

22.85

42.04

42.45

44.41

4.93

5.65

9.51

10.59

22.55

26.41

25.35

17.60

17.54

17.50

30.25

30.01 .

29.50

30.99

30.52

30.70

33.28

38.58

39.05

26.46

26.16

26.86

Elevation of

Static Water Level

(feet)

716.78

717.26

765.13

745.56

741.87

769.27

769.48

769.50

776.06

774.92

773.84

780.64

780.13

776.15

775.62

783.16

, 779.11

780.05

791.26 ,

791.33

791.20

794.65

794.92

795.66

819.90

819.95

819.77

813.37

807.60

807.19 .

806.38

806.28

806.40
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Table 3-3. Horizontal Hydraulic Gradients

Unconsolidated Aquifer Bedrock Aquifer

Area
East of Bavarian Lane
West of Bavarian Lane

Total

Hydraulic
Gradient*
4.54E-03
9.66E-03
8.93E-03

Area
East of Bavarian Lane
West of Bavarian Lane

Total

Hydraulic
Gradient*
5.36E-03
1 .549E-02
9.31 E-03

*Based on water level measurements collected 9/13/91



Vertical hydraulic gradients are present between the Unconsolidated and bedrock aquifers, as

summarized on Table 3-4. Vertical hydraulic gradients indicate the tendency of groundwater

to flow vertically. Downward gradients exist at eight of the eleven monitoring well

locations, with the largest occurring at MW106 and MW110. The largest upward hydraulic

gradient occurs at MW108, with small upward gradients at MW101 and MW103.

3.2.3 HYDRAULIC CONDUCTIVITY

Hydraulic conductivities in both aquifers were obtained using the slug test method as

described in Subsection 2.7, Hydraulic Conductivity Testing. The slug test data were

analyzed using the AQTESOLV software of Geraghty and Miller and the Bouwer-Rice

method. Hydraulic conductivity (K) values are given on Table 3-5 and the complete results

are given in Appendix H.

The range of hydraulic conductivities for the Unconsolidated aquifer is 5.63xlO~5 cm/s (1

gpd/ft2) to 3.31X10'2 cm/s (702 gpd/ft2) with a geometric mean of 8.27X10^ cm/s

(17 gpd/ft2). It should be noted that K for MW101A is in excellent agreement with the mean

K obtained by others west of 20th Street (Wehrmann, 1991), suggesting that hydraulic

conductivities in the Unconsolidated aquifer may increase toward the west. In general, the

mean K of the Unconsolidated aquifer east of 20th Street corresponds to that for silty sand

(Freeze & Cherry, 1979).

The range of hydraulic conductivities for the bedrock aquifer is 3.61X10^ cm/s (8 gpd/ft2) to

3.98X10'3 cm/s (84 gpd/ft2), with a geometric mean of 9.09X10^ cm/s (19 gpd/ft2). The

mean K for bedrock falls at the top of the range of values for limestone and dolomite (Freeze

and Cherry, 1979). These Ks for the bedrock are based on an assumption of intergranular

flow rather than fracture-dominated flow. If groundwater in the bedrock aquifer is flowing

mainly through fractures, then the conductivity estimates would be somewhat different.

1681-01.3 . 3-18



Table
Between

Location

MW101
MW102

MW103
MW104 •

MW105
MW106
MW107

MW108

MW109

MW110
MW111

3-4. Vertical Hydraulic Gradients
Unconsolidated and Bedrock Aquifers

Wells
Used
A/B
B/C
A/C
A/C
A/D

A/B

A/C

A/C

A/C

A/C

A/C

Vertical
Hydraulic
Gradient
8.2E-03
3.9E-02

4.5E-03
3.3E-02
3.2E-02

8.4E-02

1.5E-03
1.2E-02

2.6E-03

6.8E-02

1.1 E-03

Direction

Up
Down

Up
Down-
Down
Down

Down

Up
Down

Down

Down



Table 3-5. Aquifer Hydraulic Conductivities

Unconsolidated Aquifer

Monitoring
Well

MW101A
MW103A
MW104A
MW106A
MW111B

Geometric
Mean

cm/s
3.31 E-02
5.63E-05
1.67E-04
2.23E-03
5.58E-04

8.27E-04

gpd/ft2

702
1
4

47
12

17

Bedrock Aquifer

Monitoring
Well

MW101B
MW103B
MW103C
MW104B
MW104C
MW106B
MW106C
MW110C
MW111C

Geometric
Mean

cm/s
1.22E-03
5.00E-04
8.51 E-04
3.98E-03
2.17E-03
1.20E-03
4.56E-04
3.61 E-04
4.79E-04

9.09E-04

gpd/ft2
26
11
18
84
46
25
10
8
10

19



The available data do not indicate a clear trend in hydraulic conductivity with depth (Table

3-5). Of the six well nest locations at which slug tests were conducted, two or more wells

were tested at five locations to proyide data on the vertical variability of hydraulic

conductivity. Two of these locations exhibit increasing K with depth (MW103 and MW104)

and two locations display decreasing K with depth (MW101 and MW106). At MW111, K is

roughly the same for both the Unconsolidated and bedrock aquifers. The mean hydraulic

conductivities of the two aquifers are similar (Table 3-5).
• N

3.2.4 GROUNDWATER VELOCITY

Average linear groundwater velocity can be calculated using the following equation:

V = [(K) (i)]/(7.48)(n)]

where

V is groundwater velocity (ft/day)

K is hydraulic conductivity (gpd/ft2)

i is horizontal hydraulic gradient (dimensionless)

7.48 is a conversion factor for K

n is effective porosity (dimensionless)

To illustrate the relationship between hydraulic conductivity (K) and groundwater velocity

(V) within the Phase I study area, we include measured values for K and hydraulic gradient

, (i), and an estimated value for effective porosity, n. Hydraulic conductivity values obtained

from slug tests varied from 1 gpd/ft2 to 702 gpd/ft2 (Table 3-5). The groundwater velocity

calculations were made using K between 1 ±_ 0.2 gpd/ft2 and 1,000 +. 200 gpd/ft2, i = 0.01

±. 0.002, and n = 0.15 +_ 0.03. Effective porosity is obtained from the scientific literature

for the types of aquifer materials found in the study area (e.g., Freeze and Cherry, 1979).

Twenty percent uncertainty has been assumed for each variable in the groundwater velocity
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equation, resulting in 35% uncertainty for V using standard methods for assessing

propagation of error. The 20% uncertainties for K, i, and n are somewhat arbitrary;

however, they are reasonable estimates given the variability of natural systems.

Results of the groundwater velocity calculations for the Unconsolidated aquifer are shown on

Figure 3-9. For the K range 1 gpd/ft2 to 702 gpd/ft2, the corresponding velocity range is 3

± 1 ft/yr to 2,284 ± 791 ft/yr. Groundwater velocity in silty sands (e.g., MW103A and

MW104A) would be at the lower end of this range and at the upper end for sand units (e.g.,

MW101A). Based on an assumption of intergranular flow, groundwater in bedrock travels at

an average velocity of 26 Ji 9 ft/yr to 273 ±_ 95 ft/yr (based on the Phase I slug test results

for nine monitoring wells [Table 3-5]). Larger groundwater velocities would be expected in

any high permeability.zones such as fractures. Groundwater contaminants would travel more

slowly than groundwater because of retardation effects.
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4.0 RESULTS OF CONTAMINANT INVESTIGATION

This section presents and interprets the findings of the Phase I contaminant investigation

performed from May to October 1991. The field methods and procedures used to obtain the

results were described in Section 2.

4.1 USEABILITY OF CHEMICAL DATA

4.1.1 GENERAL

This section describes the quality assurance/quality control measures applied to the chemical

data and the effect of these measures on the overall useability of the data. Samples taken

included groundwater samples, subsurface soil samples, and drum samples. During the

Phase I study, 68 groundwater and 46 soil samples were analyzed. Thirty-four groundwater

quality control samples were analyzed, including seven field duplicates, seven field blanks,

and 19 trip blanks, and a sample of the decontamination water. Four field duplicates were

analyzed for the soil samples.

All samples taken were analyzed through the U.S. EPA's Contract Laboratory Program

(CLP). EPA assigned samples to the following CLP laboratories: Compuchem, S-Cubed,

Jordan/ABB Environmental, A ATS, Wadsworth/Alert, Industrial and Environmental, Ceimic

Corporation, PEI, Skinner, Southwest Lab of Oklahoma, Northern Labs, Orlando Labs,

Keystone, Clayton, ETS Analytical Services, and Pace. The Routine Analytical Services

(RAS) samples for volatile organic analysis were analyzed by Compuchem, S-Cubed, PEI,

Jordan, Industrial and Environmental (IEANC), and Wadsworth/Alert. Samples for

pesticides were analyzed by Ceimic Corporation, PEI, Jordan/ABB Environmental, S-Cubed,

Compuchem, IEANC, and Wadsworth/Alert. Samples for semivolatiles were analyzed by

Ceimic Laboratories, PEI, Jordan, Compuchem, IEANC, Wadsworth/'Alert, Pace, and

Clayton/Novi. Special Analytical Services (SAS) for inorganics, including cyanide, and
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TDS/TSS were performed by Skinner, AATS, Northern Labs, Southwest Lab of Oklahoma

(SWOK), Orlando Labs, Keystone, and ETS Analytical Services (CENTEC).

The CLP Statement of Work used for soils analysis for organic parameters was SOW 3/90,

while that for soils for inorganics was SOW 7/88. Special Analytical Services (SAS)

requests were required to measure concentrations of the analytes at levels found in drinking

water. SASs were required for volatiles, pesticides and inorganics in groundwater, for total

organic carbon soil samples, and for total dissolved solids and total suspended solids in

groundwaters. RAS was used for semivolatiles in groundwater. The SASs are outlined in

the Southeast Rockford Phase I QAPP (CDM, 1991).

4.1.2 DATA VALIDATION

Data reduction, validation, and recording were conducted in accordance with the U.S. EPA's

CLP. Upon receipt of the analytical results from the CLP laboratory, CDM's validation

staff reviewed the data. Several data packages were reviewed by Weston/ESAT, a

subcontractor for U.S. EPA. All reviewers ensured that the data met the guidelines specified

in the U.S. EPA document Laboratory Data Validation Functional Guidelines for Evaluating

Organic (2/88) and Inorganic Analyses (7/88). In addition, data was compared against

further guidelines as specified in the August 1991 SAS Requests for the Southeast Rockford

Phase I Remedial Investigation. Data that did not meet these requirements were either

rejected completely or accepted with restrictions, and denoted with data qualifiers. A

complete list of the data qualifiers used is provided in Table E-l in Appendix E.

Data that were qualified were specified in each case narrative by the data validator.

Validation documentation is available for review in the Southeast Rockford Phase I project

files.
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4.1.3 FIELD QUALITY CONTROL SAMPLES

4.1.3.1 Introduction

Field quality control samples consist of trip blanks, field blanks, and field duplicates, and

samples of water used for decontamination. Trip blanks are used to determine whether

sample contamination occurred during sample packaging or shipping. Field blanks serve to

reveal possible sample contamination derived from sampling procedures, packaging, or

shipping. Field duplicates help to assess the reproducibility of the sampling process and how

well the sample represents the environment. The field quality control samples were collected

as described in subsection 2.6. The results of the analysis of the samples and their impact on

data useability is discussed in the following subsections.

4.1.3.2 Trip Blanks

Analyses of trip blanks show minimal contamination by volatiles. Methylene chloride, found

at concentrations of 1 to 4 ppb in 16 of the 19 samples, was the only compound detected in

the trip blanks. Eight of the sixteen samples were qualified with a "B", indicating presence

of the compound in the associated laboratory blank. Methylene chloride is not a contaminant

of concern at the site, having been found in only one Phase I investigative sample (MW107C

at 2 ppb, with a "B" qualifier). Based on the lack of any contaminants of concern detected

in the trip blanks, it is concluded that neither sample bottles nor methods of packaging or

shipment contributed to contamination detected in groundwater samples. No data were

qualified based on trip blank results.

\

4.1.3.3 Field Blanks

Analyses of field blanks show minimal contamination by volatiles. As shown in Appendix I

(Table 1-5), the only volatile compounds detected in the field blanks were TCA (up to 3

ppb), toluene (up to 1 ppb), methylene chloride (up to 8 ppb), and chloroform (up to 10
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ppb). The samples associated with contaminated field blanks were reviewed and qualified

where necessary. Detections of TCA and chloroform in the samples at values of 5 times the

blank concentration or less were flagged with a "J" to signify that the value detected in the

sample may not be due entirely to site conditions. The presence of toluene and methylene

chloride in the field blanks but not in the groundwater monitoring well samples may be due

to their presence in the source water. The other analytical scans showed that a number of

other constituents were detected in the field blanks. However, these constituents are either

not contaminants of concern, or were present at concentrations considerably less than those

present in groundwater samples. Overall, the results of field blank analyses show that field

methods had minimal deleterious effect on the quality of Phase I groundwater sampling

results and did not impact data useability.

4.1.3.4 Decontamination Water Sample

One sample was collected of the water used for decontamination of sampling bailers and

pumps.. The cleaning and initial rinsing of sampling instruments was performed using tap

water from the Ken-Rock Community Center near the location of the field trailer. The final

rinse of all sampling instruments, except for the sampling pumps, was performed using

deionized water; tap water was the final rinse for the interior of the sampling pumps.

As shown in Table 4-2 (see subsection 4.4.1), the only volatile organics detected in the

decontamination water sample (labelled "DECON") were the trihalomethanes chloroform,

bromodichloromethane, and dibromochloromethane at a total of 5.9 ppb (the Federal

Maximum Contaminant Level [MCL] for total trihalomethanes is 100 ppb). Trihalomethanes

are commonly found in such concentrations in municipal water supplies as a byproduct of

disinfection procedures. Of the three trihalomethanes detected in the decontamination water

sample, bromodichloromethane and dibromochloromethane were detected in only one

groundwater monitoring well sample each, at concentrations of 1 ppb. Chloroform was

detected in several groundwater monitoring well samples, but only where other chlorinated

organic compounds such as TCA were present. This association implies derivation of the
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chloroform concentrations from the groundwater rather than from the decontamination

procedure.

\

Of the other analytical scans of the decontamination water, most detections noted were of

constituents expected to be present in municipal water supplies, such as sodium, calcium, and

potassium. Other detected constituents were either not detected in many groundwater

monitoring well samples, or were detected at concentrations considerably below any

applicable drinking water standards. The one exception is aluminum, which was detected at

64 ppb, a concentration similar to that found in the groundwater samples and also similar to

the proposed Federal Secondary MCL (SMCL), which will range from 50 to 200 ppb. The

SMCL for aluminum is flexible to allow for varying water quality and treatment situations at

each water utility on a case-by-case basis.

The analysis of the decontamination water shows that, with the possible exception of

aluminum, the field decontamination water source had minimal effect on groundwater sample

quality. •

4.1.3.5 Field Duplicates

To ascertain the reproducibility of the data, field duplicates were collected and analyzed at

the rate of 1 duplicate for every 10 water samples. Field duplicates were collected at the

same location and depth, and at the same time as the water quality sample. Care was taken
v

to duplicate the sampling methods as exactly as possible from the original sample to the

duplicate.

To compare the samples and duplicates, the Relative Percent Difference (RPD) between each

sample and its associated duplicate was calculated. The RPD is calculated as the absolute

value of [(Sample -Duplicate)/(0.5 (Sample + Duplicate))] x 100.
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RPDs less than or equal to 35 percent are generally acceptable, and higher RPDs are not

uncommon for environmental sampling. As shown in Table 4-1, RPDs were less than 35

percent for most organic constituents in nearly all samples. The major exception is the

sample and duplicate from well MWS-10, for which the detected volatile constituents in the

duplicate (MWS-10-D) were approximately a factor of ten greater than those in the associated

sample (MWS-10). The explanation for this discrepancy is unknown. However, data

collected by the consultant retained by the industrial facility (where the well is located)

indicates that the higher values are more likely correct; Aside from MWS-10, RPDs for

other samples and duplicates are less than 35 percent except for TCA at MW-21, acetone at

MW110B, aluminum at MW-21, iron at MW-12, and several other constituents present at

very low concentrations (less than 5 ppb). Sample data reproducibility was thus generally

acceptable aside from MWS-10, indicating that sampling procedures did not affect sample

quality or data useability.

4.1.4 OVERALL DATA USEABILITY ASSESSMENT

4.1.4.1 General

Considering the large volume of data collected for Phase I, remarkably few analytes were

rejected on the basis of laboratory error. In this section, those groundwater contaminants

which were considered contaminants of concern for the project and were rejected will be

discussed, as will all soil and drum sample contaminants which were rejected. The

contaminants of concern for groundwater were those contaminants which exceeded or

approached the Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs).

Table 4-3 lists the volatile organic, semivolatile organic, and pesticide contaminants of

concern. Table 4-4 lists the inorganic contaminants of concern. For soil and drum samples,

no particular contaminants of concern were chosen. Drum samples were collected to

characterize the drummed waste, which consisted of solid materials brought to the surface or

used during borehole drilling (see subsection 2.4.6). Thus, these samples could conceivably
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Table 4-1. Southeast Rockford Dupl e Groundwater Samples - Organic Results

Date Sampled

Sample Number

Organic Traffic Report Number

9-6-91

MW105D

EMF-40

9-6-91

MW105D-D

EMF-38

Relative

Percent

Difference

9-9-91

MW107B

EMF-49

9-9-91

MW107B-D

EPS-14

Relative

Percent

Difference

Volatile Oraanics (uq/U
Acetone

1,1-Dlchloroethene

1,1-Dichloroethane

ds-1,2-Dlchloroethene

trans-1,2-Dlchloroethene

Chloroform

1,2-Dichloroethane

1,1,1 -Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Tetrachloroethene

Toluene

Semivolatile Organics (uq/L)
Df-n-butylphthalate

Butylbenzylphthalate

Pesticides (uq/L)
alpha-BHC

Heptachior

Endosulfan I

4.4'-DDD

DataQualiters: J-The value presented Is
an estimated value. P- The target
compound's concentration differs more
than 25% on two different GC colomns;
poor quantitation accuracy. D-The result
reported Is from a re-run of the sample at a
higher dilution. E-The reported result
exceeded the calibration range of the
analytical run.

5

5

1

5

4

1

0

22

0

<1

1

1

36

10

2

1

37

d

J

164

67

0

3

0.3

1

mm
mm

<i
2 mm

108

'67 0.9 IJii!i|i!i;i <i 11



Table 4-1. Southeast Rockford Duplic Groundwater Samples - Organic Results

Date Sampled

Sample Number

Organic Traffic Report Number

Volatile Oraanics (uq/L)
Acetone

1,1-Dichloroethene

1,1-Dichloroe thane

ds-1 ,2-Dlchloroeth«ne

trans- 1 ,2-Dichloroethene

Chloroform

1 ,2-Dichloroethane

1,1,1 -Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Tetrachloroethene

Toluene

Semivolatile Orqanics (uq/L)
Dt-rt-butylphthalate

Butylbenzylphthalate

Pesticides (uq/L)
alpha-BHC

Heptachlor

Endosulfan I

4,4'-DDD

DataQualifers: J-The value presented is

9-11-91

MW110B

EPS-36

2

2

0.9

0.0015

0.0012

<0.01

0.0066

J

wm\
mm

PPP!

9-11-91

MW110B-D

EPS-39

2

2

0.8

0.00099

0.0015

0.0009

<0.01

wm

jp
JP
JP

Relative

Percent

Difference

0

0

12

41

22

167

41

9-16-91

MW21

EPS-83

1

14

15

1

0.6

31

13

J

I>

9-16-91

MW21-D

EPS-85

3

18

18

1

0.7

49

16

J ;
D i

Relative

Percent

Difference

100

25

18

0

15

45

21

an estimated value. P- The target
compound's concentration differs more
than 25% on two different GC colomns;
poor quantitation accuracy. D-The result
reported Is from a re-run of the sample at a
higher dilution. E-The reported result
exceeded the calibration range of the
analytical run.



Table 4-1. Southeast Rockford DuplU Groundwater Samples - Organic Results

Date Sampled

Sample Number

Orqanlc Traffic Report Number

10-1-91

MWS10

EPM-62

10-1-91

MWS10D

EPM-64

Relative

Percent

Difference

10-2-91

MWS32

EPM76

10-2-91

MWS32-D

EPM78

Relative

Percent

Difference

Volatile Orqanics (ug/L)
Acetone

1,1-Dichloroethene

1,1-Dichloroethane

ds-1,2-Dlchloroethene

trans-1,2-Dichloroethene

Chloroform

1,2-Dichlotoe thane

1,1,1-Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Tetrachloroethene

Toluene

Semivolatile Orqanics (uq/L)
Dt-n-butylphthalate

Butylbenzylphthalate

Pesticides (uq/L)
alpha-BHC

Heptachlor

Endosulfan I

4,4'-DDD

DataQualifers; J-The value presented is
an estimated value. P- The target
compound's concentration differs more
than 25% on two.different GC colomns;
poor quantitation accuracy. D-The result
reported Is from a re-run of the sample at a
higher dilution. E-The reported result '
exceeded the calibration range of the
analytical run.

4
<1

<1

18

1

2

38

0.9

2

180

13

19

J

162

11

67

164

171

162

-

240

4

4

2

0.5

2
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240

4

110

6

E,

J

e
E

e
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4
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2

<1

2
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e
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contain contaminants which were a result not of site contamination, but of drilling activities.

Contaminants of concern were not chosen for soil samples as the SDWA MCLs are

inappropriate to compare with soil samples and there are no comparable standards for soils.

4.1.4.2 Organic Contaminants

4.1.4.2.1 Soil and Drum Samples s

No organic analytes were rejected in any soil or drum sample. Some analytes were marked

as estimated ("J") in the tables in Appendix E, indicating errors that did not have a great

effect on the data. In general, the data were of reasonable quality.

Holding times were exceeded by eight days for two soil samples (MW107A and MW107B) '

and four drum samples (MW109-1, MW109-1D, MW109-2, and MW104-6) for semivolatiles

and pesticides. Although only one of these samples showed a positive result, the below

detection limit results must be considered to be estimated due to the negative bias. This data

was considered useable as qualified because the holding time violation was not severe.
/

4.1.4.2.2 Groundwater Samples

A total of nine volatile organic analytes were rejected from the 104 samples analyzed. Of

these, no analyte was on the list of contaminants of concern.

4.1.4.3 Inorganic Contaminants

4.1.4.3.1 Soil and Drum Samples

A total of 21 analytes from the drum samples and 4 analytes from the subsurface soil

samples were rejected. Six drum samples (MW109-1, MW109-1D, MW109-2, MW104-6,

MW107-B, MW104-7, MW104-8, MW107-1, and MW108-1) were rejected for antimony
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due to the matrix spike recovery having a result less than the instrument detection limit

(IDL). Selenium was rejected in four samples (MW109-5, MW110-9, MW110'-9 and

MW103-2) due to low spike recovery, while silver was rejected in the same four samples due

to high spike recovery. Selenium was also rejected in samples MW101A-1, MW101A-2,

MW101A-3, MW101A-4, MW101A-6, MW111-1B, and MW111-1C due to low spike

recovery. Because drum samples are not indicative of contamination in the area, the

rejection of these samples does not have an effect on the overall data evaluation.

Selenium was rejected in two subsurface soil samples, MW111-1B and MW111-1C, due to

low spike recovery. Arsenic was rejected in sample MW111-1C due to low spike recovery.

Antimony was rejected in sample MW-107B due to low spike recovery. These elements may

be found in normal soils and the rejection of the data does not indicate a problem with the

overall usefulness of the results.

4.1.4.3.2 Groundwater Samples

A total of 103 inorganic analytes were rejected from the groundwater samples. Of these,

seven analytes were on the list of contaminants of concern. Selenium was rejected in a total

of 16 samples, including MW109A, MW108A, MW15, MW107B, MW107A, MW107C,

MW106A, MW106B, and MW12. Rejections occurred due to the CRQL (Contract Required

Quantitation Limit) standard having a reading below the control limit, because the correlation

coefficient for the method of standard addition results was below the control limits, and

because dissolved results exceeded total results. Aluminum was rejected in dissolved and

total metals samples from MW105D and dissolved and total inorganic samples from MW12,

because the dissolved results exceeded the total results by more than 50%. These rejections

represent deficiencies in the data for the above samples, and allow no conclusions to be

drawn as to the actual levels of the contaminants in these samples.
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4.2 RESULTS OF SUBSURFACE SOIL AND DRUM SAMPLING

During the Phase I drilling activities, two types of "soil" samples were collected and

submitted for chemical analysis to laboratories participating in the USEPA Contract

Laboratory Program (CLP). A total of 42 of the "soil" samples were of solid material

generated or used during borehole drilling that were containerized in drums. Nine samples

consisted of subsurface soils collected using a split-spoon sampler during borehole drilling.

The samples were collected and analyzed as described in subsections 2.1 and 2.4.

The analytical results of the drum and subsurface split-spoon samples collected at the site are

presented in Appendices E and F, respectively. The split-spoon subsurface soil samples

showed scattered detections of several volatile and semivolatile compounds at levels below

the required quantitation limits but above the instrument detection limits. Therefore, all

volatile and semivolatile detections in these samples are estimated. These low-level

detections may be due to laboratory artifacts, especially in the cases of acetone, toluene and

the phthalate compounds. The concentrations present indicate that the unsaturated subsurface

soils at these locations are not affecting or being affected by the groundwater contamination.

The inorganic data for the subsurface samples was compared to the average values of

elements in soil in the eastern U.S. as determined by the U.S. Geological Survey. All

concentrations detected were consistent with these average values indicating that metals

contamination is not present in the unsaturated subsurface at the soil sample locations.

The soil samples collected from the drums generally consisted of drilling mud and bentonite

slurry, lesser amounts of drill cuttings, and groundwater and drilling water. In general,

these samples had higher concentrations of the constituents tested for than did the subsurface

split-spoon samples. It is likely that the higher inorganic concentrations are due to the

presence of the bentonite which has high concentrations of calcium, sodium, and magnesium.

The organic compounds that were most frequently detected are not those found in the

groundwater but are compounds associated with drum reconditioning and painting.
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It is suspected that the compounds methylene chloride, acetone, chloroform, toluene,

ethylbenzene, xylene, 2-butanone, and the phthalates are present in the drummed soils due to

their presence on the interior walls of the drums used to store the soils.

4.3 RESULTS OF SOIL GAS SURVEY

A soil gas survey was conducted in the Southeast Rockford study area as a part of Phase I

field investigative activities as described in subsection 2.3. The soil gas survey was

performed to identify areas of soil contamination, and to aid in locating potential

contamination source areas in the study area. Six specific areas were selected for soil gas

investigation, based on the results of groundwater sampling conducted during the Operable

Unit phase (see Figures 4-1 and 4-2). At each of these areas, soil gas samples were

collected on centers of approximately 200 to 250 feet. Using a portable gas chromatograph,

samples were analyzed in the field for 1,1,1-trichloroethane (TCA), trichloroethene (TCE),

and tetrachloroethene (PCE). These compounds were selected for the soil gas survey

because of their suspected presence in the subsurface soils, and their ability to be easily

detected using soil gas technology. After completion of the soil gas survey, a Technical

Memorandum was prepared to document the field activities and present the results. This

document is presented in Appendix A. The following paragraphs summarize these results

and correlate them with groundwater data collected to date, as well as with potential source

locations. i

The highest concentrations detected in the soil gas survey were found at location SG4-10 in

area 4, where 3400 micrograms per liter (ug/1) of TCA, 180 ug/1 of TCE, and 14 ug/1 of

PCE were detected (see Figure 4-3). These were the highest concentrations (by a factor of at

least 60) found for TCA and TCE during the survey, and the second highest for PCE.

Additional concentrations of TCA greater than 1 ug/1 were found at three points roughly

west-northwest from SG4-10 (SG4-1, SG4-2, and SG4-6). The concentrations detected at

SG4-10 suggest that there is a nearby source of soil contamination; the lesser concentrations
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detected to the west-northwest may be a result of volatilization of TCA from groundwater

into the overlying soil. This idea conforms with the results of groundwater sampling

conducted in June 1990 as part of the Operable Unit study (CDM 1990). The groundwater

sampling shows that there are elevated concentrations of both TCA (990.8 ppb) and TCE

(62.4 ppb) at a residential well approximately 1000 feet west-northwest of SG4-10 (compare

Figure 4-3 with Figure 4-4, which shows the concentrations of TCA in groundwater in the

area of Soil Gas Study Area 4), near the intersection of Cannon Street and Harrison Avenue.

This groundwater result was the highest concentration of TCA detected in the Operable Unit;

its distinct separation from the main contaminant plume to the south suggests an additional,

nearby source of VOC contamination. As shown in Figure 4-5, data from the Illinois State

Water Survey (ISWS) shows that groundwater flows west-northwest in this area. Therefore

it is likely that the TCA/TCE groundwater contamination near Cannon and Harrison results

from downgradient migration of the TCA/TCE contamination defined in the soil gas survey.

/

The second-largest instance of VOC contamination defined in the soil gas survey was in area

2 at location SG2-9, where PCE was found at a concentration of 120 ug/1. Additional

detections of 9 ug/1 (SG2-10) and 1 ug/1 (SG2-13) were found south and southwest from

location SG2-9 (see Figure 4-6). These results correlate with the results of groundwater

sampling from the Operable Unit, which shows an elevated concentration of PCE (127.3

ppb) at a well located near Olsen Street and South Avenue, approximately 900 feet southwest

from SG2-9 (see Figures 4-6 and 4-7). This was the second-highest concentration of PCE

found from groundwater sampling during the Operable Unit; it likely represents

downgradient migration of contamination in groundwater from a source near SG2-9, based

on the southwesterly direction of groundwater flow in this area (see Figure 4-5). A second

major detection of PCE in groundwater (24.0 ppb) was found downgradient (southwest) from

the Olsen/South groundwater detection noted above, and may result from the same source.

Elevated detections of TCE were also noted from nearby wells in Operable Unit groundwater

samples; however, the soil gas survey showed no marked elevations of TCE in study area 2

(highest concentrations were 0.3 ug/1).
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The soil gas survey in study area 3 suggested a possible source of minor soil contamination

(please refer to Figure 3 in Appendix A). A single location in area 3 (SG3-1) had soil gas

concentrations greater than 1 ug/1, containing PCE, TCA and TCE at 5, 4, and 3 ug/1,

respectively. A potential source area at or near SG3-1 may be reflected in a groundwater

sample collected from MW-46 (a new ISWS well), roughly 1250 feet southwest of SG3-1.

Groundwater in MW-46 contained some of the highest concentrations of PCE (95 ppb) found

in the Southeast Rockford study area to date. This well also showed elevated levels of TCE

(129 ppb) and TCA (45 ppb) as discussed in subsection 4.4.1. The southwesterly flow of

groundwater in the area (see Figure 4-5) supports the idea of a contaminant source

upgradient from MW-46 possibly near soil gas location SG3-1.

The soil gas survey at study areas 1, 5 and 6 did not define any likely sources of soil

contamination. However, in area 1, one soil gas sample location (SG1-28) displayed a

concentration of a target compound greater than 1 ug/1 (PCE at 4 ug/1). This location is

approximately 500 feet east-southeast of the highest detection of PCE (545 ppb at 621

Kennon) from the Operable Unit groundwater sampling. If there is a source of VOC

contamination in this area, it may be located north of SG1-28 where soil-gas sample coverage

is sparse. Such a location would be more directly upgradient (east-northeast) of the

groundwater PCE detection noted above. ,

The highest concentrations of the target compounds found in soil gas samples from area 5

were from two locations which had 2 ug/1 and 1 ug/1 of TCA. Such low-level concentrations

cannot be considered indicative of a source of soil contamination by VOCs. However, a

contaminant source may exist in this general area, as suggested by ppm-level VOC

concentrations defined in Phase I groundwater sampling from nearby well nest MW101

(discussed in subsection 4.4.1).

In soil gas study area 6, no target compounds were detected at concentrations greater than 1

ug/1.
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In summary, the soil gas survey helped to define likely source areas of soil VOC

contamination in study areas 2 and 4, and suggested possible areas of minor soil VOC

contamination in study areas 1 and 3. In addition to the soil gas sample results, the existence

of these source areas is suggested by the general concurrence of the soil gas results with

groundwater contaminants detected in wells downgradient from the suspected source areas.

The groundwater detections in these wells (in areas 1 through 4) are parts of relatively small

areas of groundwater contamination. This idea is based on the results of previous

groundwater sampling programs, which suggest that these contaminated areas are

contributors to downgradient portions of the extensive plume originating near MW106 (the

large plume is discussed in greater detail in subsection 4.4.1). Depending on property

access, additional investigation may be.advisable in study areas 1, 2, 3 and 4, in order to

better define the limits of soil VOC contamination. Soil gas study area 5 showed no VOC

concentrations suggestive of a source, but a nearby source may exist, based on ppm-level

VOC concentrations in the nearby downgradient well nest MW101 (see subsection 4.4.1).

No further investigation of soil gas study area 6 appears warranted.

4.4 NATURE AND EXTENT OF GROUNDWATER CONTAMINATION

This subsection presents the results of Phase I water quality sampling for the Unconsolidated

and bedrock aquifers in the Southeast Rockford study area. In addition, the results of two

other groundwater sampling efforts are used in this discussion: 1991 sampling conducted by

ISWS personnel at ISWS wells, and the Operable Unit phase sampling of residential and

industrial wells conducted by CDM in 1990. The purpose of this subsection is to present an

assessment of the nature and extent of contamination of the groundwater in the study area.

Contaminant concentrations are compared to available applicable standards for groundwater

or drinking water. Groundwater contamination is related to potential contaminant sources in

the study area. The fate and transport of contaminants is outlined with respect to specific

compounds.
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During the Phase I remedial investigation, three groups of monitoring wells were sampled:

1) the 33 new monitoring wells constructed during Phase I; 2) 19 existing ISWS wells; 3) 16

existing and newly-constructed monitoring wells on and near the industrial facility southeast

of Harrison Avenue and Alpine Road. These wells are shown in Figure 4-8. The sampling,

analytical and field quality control procedures are described in Section 2 of this Technical

Memorandum. The Phase I wells are clustered in well nests of two to four (generally three)

wells of differing depths. Well nest locations are referred to by the prefix "MW" followed

by a 3-digit number beginning with "1". A single-letter suffix of A, B, C or D defines the

relative depth of a well in the particular well nest, with A being the shallowest and D the

deepest. ISWS wells are labelled with an "MW" prefix followed by a one- or two-digit

number. Monitoring wells at the industrial facility are denoted in this report by an "MWS"
/'

prefix followed by a one- or two-digit number. A letter suffix of "A" or "B" indicates that

the well is screened in the Unconsolidated aquifer. The labelling of these facility wells is the

same as that used by the facility operator, with the exception of the additional "S" used in

the prefix.

The processes that generally determine the fate of organic chemicals in groundwater in the

study area are hydrologic transport, biodegradation, and sorption. The effects of sorption on

a compound can be approximated by its distribution coefficient (K,j), which is generally

proportional to the n-octanol/water partition coefficient (K^,). The higher these numbers are,

the more susceptible the compound is to adsorption by the solid material of the aquifer.

However, owing to their fairly low values for Kow, most contaminants of concern in the study

area have fairly low potential for adsorption and are therefore moderately to highly

mobile in groundwater environments. Therefore, sorption may not be a dominant process in

the study area; it does, however, need to be included in the analysis of contaminant

transport.

Biodegradation may proceed in the subsurface in the study area, but biodegradation rates

probably vary for specific contaminants. In the study area, there is good evidence for
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biodegradation breaking down TCE and TCA, while forming certain other compounds. The

degradation or daughter products may undergo further degradation.

Certain halogenated hydrocarbons, such as PCE, TCE and TCA, are known to degrade

biologically, in a methane-generating environment. The process is known as reductive

dehalogenation, and each degradation step results in a daughter compound containing one less

chlorine atom than the parent. Other degradation processes, such as the degradation of TCA

to 1,1-DCE, are abiological (abiotic) and can occur under a variety of chemical conditions.

i i

Hydrologic transport results in downgradient migration of contaminants in the Unconsolidated

and bedrock aquifers. Hydrologic transport operates for all contaminants, and is likely the

predominant control over the fate and transport of most contaminants.

4.4.1 VOLATILES

Table 4-2 summarizes the results of the Phase I water quality sampling program for the study

area. It is apparent from the table that the chlorinated organic solvents are the major

contaminants in site groundwater, in terms of both frequency and abundance. In order of

decreasing abundance, the volatile organics detected in the study area in Phase I were 1,1,1-

trichloroethane (TCA), cis-l,2-dichloroethene (cis-l,2-DCE), 1,1-dichloroethane (1,1-DCA),

trichloroethene (TCE), 1,1-dichloroethene (1,1-DCE), and tetrachloroethene (PCE); found at

much lower concentrations were chloroform, 1,2-dichloroethane (1,2-DCA), 1,1,2-

trichloroethane, trans-1,2-dichloroethene (trans-l,2-DCE), vinyl chloride, toluene, benzene,

chlorobenzene, and chloroethane. There are existing or proposed federal and state drinking

water standards (Maximum Contaminant Levels or MCLs) for many of these compounds.

These standards are presented in Table 4-3, which also shows the number and proportion of

detections that are above the standards. In this table, the maximum result for either sample

, or duplicate (seven duplicates were collected) was used in the compilations. Table 4-3 also

shows the concentration ranges for each compound in the wells sampled during Phase I, and
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Table 4-2. Volatile Organic Results foi oundwater Samples, Southeast Rockford

Date Sampled

Sample Number
Organic Traffic Report Number

9-4-91
MW101B

EPS-01

9-4-91
MW101A

EPS-03

9-4-91
MW102A

EPS-06

9-4-91
MW102B

EPS-07

9-4-91
MW102C

EPS-09

9-5-91
MW103A
EMF-17

Volatile Oraanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroe thane
ds-1,2-Dichloroethene
trans-1,2- Dlchloroethene
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1.1-Trichloroethane
Bromodichloromethane
1,2-Dichloropropane

Trichloroethene
Dibromochloromethane
1,1,2-Trlchloroethane
Benzene
Trans-1,3-Dlchlofopfopene
Bromoform
4- Methyl- 2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlof oethane
Toluene
Chloro benzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1,4- Dichlorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented Is
an estimated value. B-The analyte is also
found in the associated lab blank. E-Tne
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. FUThe.dala is unuseable.
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table 4-2. Volatile Organic Results fo. oundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-5-91
MW103B
EMF-18

9-5-91
MW103C

EMF-21

9-5-91
MW104A

EMF-25

9-6-91
MW104C

EMF-23

9-6-91
MW104B
EMF-28

9-6-91
MW105B
EMF-30

Volatile Omanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroe thane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dichkxoe thane
2-Butanone
1,1.1 -Trichloroethane
Bromodichloromethane
1,2- Dichloropropane
Trichloroethene
Dibromochloromethane
1,1.2-Trtehloroethane
Benzene
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

Data Qualifiers: J-The value presented is
an estimated value. B-The analyte is also
found in the associated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results fv jroundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-6-91
MW105A --
.EMF-32

MW105C
EMF-35

9-6-91
MW105D

EMF-40

9-9-91
MW106A
EMF-43

9-9-91
MW106B
EMF-46

9-9-91
MW107A

EMF-47

Volatile Oraanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dlchloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene •
tJans-1,2-Dlchloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-DichtofopfOpane
Trichloroethene
Dibrom och tor ome thane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dtohloroproperte
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachtoroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1.4-Dichlorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented is
an estimated value. B-The anafyte is also
found in the associated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results for .oundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-9-91
MW107B

EMF-49

9-9-91
MW107C

EPS- 11

9-9-91
MW106C

EPS-16

9-10-91
MW109C

EPS- 18

9-10-91
MW109B

EPS-24

9-10-91
MW109A

EPS-26

Volatile Orqanics (uq/L)
Chloromethane.
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroe thane
ds-1,2-Dichloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dlchloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trichtoroethane
Benzene
Trans-1,3-Dtehloropropene
Bromoform
4- Methyl- 2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachkxoethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane,

1,3-Dichlbrobenzene

1f4-Dlchlorobenzene

1,2-Dichlorobenzena

Data Qualifiers: J-The value presented is
an estimated value. B-The analyte is also '
found in the associated lab blank. E-Tbe
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results fo, _roundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-10-91
MW108B

EPS-27

9-10-91
MW110A

EPS-30

9-10-91
MW108C

EPS-32

9-10-91
MW108A

EPS-34

9-11-91
MW110B

EPS-36

9-11-91
MW110C

EPS-41

Volatile Oraanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroe thane
ds-1,2-Dichloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1,1-Trichtoroethanfl
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trichkxoethane
Benzene
Trans-1,3- Dtdlloropr opene
Bromoform
4- Methyl-2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1,4-Dlchlorobenzene

1;2-Dichlorobenzene

Data Qualifiers: J-The value presented is
an estimated value. B-The analyte Is also
found in the associated lab blank. E»The
reported result exceeded the calibration
range ol the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results for . .oundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-11-91
MW111A

EPS-45

9-11-91
MW111B

EPS-47

9-11-91
MW111C

EPS-49

9-12-91
MW11

EPS-53

9-12-91
MW27

EPS-55

9-12-91
MW28

EPS-58

Volatile Orqanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroe thane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dtchloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trtchloroetnane
Benzene
Trans-1,3-Dlchloropropene
Bromoform
4-Methyl-2-Pentanone
2-Mexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromc-3-Chloropropane

1,3-Dich!orobenzene

1,4- Di Chlorobenzene

1,2-Dichlorobenzene

Data Qualifiers; J-The value presented Is
an estimated value. B-The analyte is also
found in the associated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D-The result
reported is from a re-run of the sample at a
higher dilution. R*The data is unuseable.
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Table 4-2. Volatile Organic Results fc roundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-12-91
MW23

EPS-61

9-12-91
MW26

EPS-63

9-13-91
MW24

EPS-65

9-13-91
MW14

EPS-67

9-16-91
MW20

EPM-31

9-16-91
MW22

EPS-72

Volatile Orqanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dlchloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1,1 -Trichloroethane
Bromodichloromethane
1,2- Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Tri Chloroethane
Benzene
Trans-1,3-Dlchloropropene
Bromotorm
4- Methyl-2- Pen tan one
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-D! Chlorobenzene

1,4-Dichlorobenzene

1,2-Dich!orobenzene

Data Qualifiers: J-The value presented Is
an estimated value. B-The analyte is also
found in the assodated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=Jhe result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results K iroundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-16-91
MW16

EPS-74

9-16-91
MW30

EPS-76

9-16-91
MW17

EPS- 78

9-16-91
MW21

EPS-83

9-17-91
DECON
EPN-51

9-17-91
MW9

EPS-87

Volatile Orqanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene
trans-1,2-Dlchloroethene
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,1.2-Trichloroethan«
Benzene
Trans-1,3-Dlchloropropene
Bromoform
4- Methyl- 2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Pata Qualifiers: J-The value presented Is
an estimated value. B-The analyte is also
found in the associated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R-The data is unuseable.
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Table 4-2. Volatile Organic Results k jroundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-17-91
MW12

EPS-89

9-17-91
MW29

EPS-91

9-17-91
MW31

EPS-93

9-17-91
MW32

EPS-97

9-30-91
MWS32A
. EPM-36

9-30-91
MWS23
EPM-38

Volatile Oraanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene
trans-1,2-Dichlor oethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dlchloropropene
Bromoform
4- Methyl- 2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane
1,3- Di Chlorobenzene

1,4-Di Chlorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented is
an estimated value. B-The analyte is also
found in the assodated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.
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Table 4-2. Volatile Organic Results fo. .oundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-30-91
MWS29
EPM-41

9-30-91
MWS33
EPM-45

10-1-91
MWS33A

EPM-47

9-30-91
MWS34A

EPM-49

10-1-91
MWS28A

EPM-52

10-1-91
MWS34
EPM-54

Volatile Orqanics (uq/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
cte-1,2-Dichloroethene
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dtchloropropane
Trichloroethene
Dibromochloromethane
1.1,2-Trichloroethane
Benzene
Trarw-1,3-Dlchloropropene
Bromoform
4- Methyl-2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachkxoethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chtoropropane

1,3-Di Chlorobenzene

1,4-Di Chlorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented is
ah estimated value. B-The anafyte is also
found in 'ihe associated lab blank. E-The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.

0.6

0.9

0.6

11 19



Table 4-2. Volatile Organic Results fo. Around water Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

10-1-91
MWS9

EPM-56

10-1-91
MWS41
EPM-58

10-1-91
MWS37
EPM-60

10-1-91
MWS10
EPM-62

10-2-91
MWS31A
EPM-67

10-1-91
MWS40
EPM-69

Volatile Oraanics fua/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
ds-1,2-Dichloroethene
trans-1,2-Dichloroethene
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dlchkxopropane
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Totuene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dichlorobenzene

1,4-Didilorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented Is
an estimated value. B=The analyte is also
found in the assodated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.

43

400

22

25

18

0.6

84

0.6

12



Table 4-2. Volatile Organic Results f< Vroundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-13-91
MW15
EPS69

10-2-91
MWS5
EPM74

10-2-91
MWS32
EPM76

Volatile Orqanics (ua/L)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dlchloroe thane
ds-1,2-Dichloroethene
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Trl Chloroethane
Benzene
Trans-1,3-Dlchloropropene
Bromoform
4- Me thy I-2- Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Styrene
1,2-Dibromo-3-Chloropropane

1,3-Dlchlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Data Qualifiers: J-The value presented is
an estimated value. B=The analyte is also
found in the associated lab blank. E=The
reported result exceeded the calibration
range of the analytical run. D=The result
reported is from a re-run of the sample at a
higher dilution. R=The data is unuseable.

4
16
13

0.6

32

5

R

J

E

340
2100
250

1300

50

32

120

14000

E

£

J

E

, 240
4
4
2

0.5
2

470

240

4

110

6

E

J

E

E

E



Table 4-3
Comparison of Organic Groundwater Results at Southeast Rockford

to Federal MCLs and Illinois Groundwater Quality Standards
(all values In ppb)

Volatile Oraanlca

Vinyl Chloride

Chloroethane

1,1-Dichloroethene

1,1-Dichloroethane

cis-1 ,2-Dichloroethene

trans-1 ,2-Dichloroethene

Chloroform

1 ,2-Dichloroethane

1.1,1 -Trichloroethane

Trichloroethene

1 ,1 ,2-Trichloroe thane

Benzene

Tetrachloroethene

Toluene

Chlorobenzene

Semi-volatile Oraanlca

2-Methylphenol

4-Methylphenol

2,4-Dimethylphenol

di-n-Butylphthalate

Pesticides

gamma BHC (LJndane)

Heptachlor

Heptachlor epoxide

Endrin

2

-

7

-

70

100

100(c)

5

200

5

-

5

5

1,000

100

-

-

-

-

0.2

0.4

0.2

0.2

jiijiiijjijrtoljiiiiiji i;i i;i;iji;ifi!$gl£i>i(i;ijijiji;i;i;ijj

2

-
7

-
-
-
-
5

200

5

-

5

5

1,000

100

-

-

-

-

-

0.2

0.4

0.2

2

<1-5J

<1-5

<1-940E

<1-2.900E

<1-4,100

<1-55

<1-130

<1-62

<1-12.000E

<1-3,600E

<1-60

<1-32J

<1-1,200E

<1-14,OOOE

<1-12

<10-85

<10-54

<10-12 -

<10-10

<0.01-0.082J

<0.01 -0.039 J

<0.01 -0.079 J

<0.02-0.19J

iteetab^icbrieiritraiiowslfby

1/68(1.5%)

1/68(1.5%)

30/68 (44.1%)

35/68(51.5%)

35/68(51.5%)

8/68(11.8%)

9/68(13.2%)

7/68(10.3%)

47/68 (69.1%)

34/68 (50%)

5/68 (7.3%)

2/68 (2.9%)

18/68(26.5%)

3/68 (4.4%)

1/68(1.5%)

1/65(1.5%)

2/65 (3.1%)

1/65(1.5%)

1/65(1.5%)

1/62(1.6%)

1/62(1.6%)

1/62(1.6%)

1/62(1.6%)

iijijijiji îc^ftdift îii/itiiiiiijjijiijji ii

1/68(1.5%)

19/68(27.9%)

9/68(13.2%)

none

1/68 (1.5%)

2768 (2.9%)

11/68(16.2%)

24/68 (35.3%)

2/68 (2.9%)

13/68(19.1%)

1/68(1.5%)

none

N.

none

none

none

none

(a): Results are given for any compound detected at greater than or equal to 25% of the more conservative MCL, or any compound

reported at greater than or equal to the Contract Required Quantitation Limits (CRQL).

(b): Detectable concentrations are those which are equal to or exceed the CRQL.

(c): Denotes standard for total trihalomethanes, which comprise chloroform, bromoform, dibromochloromethane, and bromodichloromethane.

• : Illinois Groundwater Quality Standards, 35 III. Adm. Code, Subpart C, Section 620.410, November 7,1991.



the number and proportions of detections at or above the Contract Required Quantitation

Limit (CRQL; 1 ppb for most volatiles). Table 4-3 (last column) shows that ten volatile

organic compounds were detected in groundwater in the study area at concentrations

considerably greater than their respective existing MCLs. The ten compounds are vinyl

chloride; 1,1-DCE; cis-l,2-DCE; chloroform; 1,2-DCA; 1,1,1-TCA; TCE; benzene; PCE;

and toluene. However, trans-l,2-DCE was detected in one well at greater than 50% of its

MCL. Thus, it is also a contaminant of potential concern.

Background Water Quality

Well nests MW110 and 111 were originally designed to provide data on background water

quality for the Southeast Rockford study area. These wells.are located upgradient of the

likely sources thought to have been responsible for the contamination observed in

groundwater prior to Phase I, and were expected to be free of any synthetic chemicals such

as chlorinated organic solvents. However, the occurrence of TCA and other chlorinated

organics in MWllOB (total of chlorinated organic compounds is 4 ppb), MW111A (61 ppb),

and MW111B (127 ppb) indicates that this original assumption was incorrect. The detections

at MW111 may result from a source at least a moderate distance upgradient (to the east),

because the peak concentrations are in the intermediate well (MW111B); if the source of

contamination were close to the well, the peak concentrations would be expected to reside in

the shallow portion of the aquifer, represented by well MW111A. In addition, a source very

near MW111 would likely have been detected in the soil gas survey, of area 6, which

extended to approximately 150 feet west of MW111. Wherever the source of contamination

at MW111 is located, the contamination there does not appear to be related to the main

contaminant plume which extends from MW106 to the west-northwest. The reason for this

is that chlorinated organics are almost nonexistent in well nests MW108 and 109, located

roughly downgradient of MW111. The ppm-level concentrations observed at MW106

downgradient probably originate from a source located much nearer MW106, because the

bulk of contamination (greater than 99%) there resides in the shallow well (MW106A) of the

nest. ' • •
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Several wells in the upgradient (eastern) part of the study area lack detectable volatile

organics, as at MW110A, MW110C, and MW111C. Along with the low concentrations of

volatiles observed in well nests MW108 and 109, these wells probably represent background

groundwater quality." The slightly higher concentrations observed in wells MW110B,

MW111A and MW111B appear to be related to small contaminant plumes separate from the

zones of highest groundwater contamination located to the west (downgradient).

TCA

Based on the results of Phase I groundwater sampling, TCA was the most frequently detected

organic compound, as well as the most abundant (see Tables 4-2 and 4-3). The Phase I TCA

results for groundwater are shown in Figures 4-9 and 4-10. Figure 4-9 shows TCA results

for wells screened in the Unconsolidated (sand and gravel) aquifer. These are shallow wells

screened within 50 feet of the water table, and comprise all the ISWS wells in the western

portion of the study area, some of the industrial facility wells in the northeastern part of the

study area, and the "A" wells of the 11 well nests installed during Phase I in summer 1991.

Figure 4-10 displays TCA results for wells screened in the bedrock aquifer. These are

deeper wells screened between 50 and 150 feet below the water table. This group comprises

wells east of 20th Street including some of the industrial facility wells in addition to the deep

wells (mainly "C" wells) of the 11 Phase I well nests.

Comparison of Figures 4-9 and 4-10 shows that the Unconsolidated and underlying bedrock

aquifers contain contaminant plumes of generally similar shape and concentration. The two

primary features of both figures are: 1) a zone of high TCA concentrations extending at least

from MW103 to MW101; and 2) an additional zone of moderately high TCA concentrations

centered on the industrial facility southeast of Alpine Road and Harrison Avenue. One

difference is that the Unconsolidated aquifer contains its highest TCA concentrations at

MW106, while the bedrock aquifer contains 2 to 6 ppb (MW106C and MW106B,

respectively) of TCA at this location. Downgradient (west-northwest) of MW106, the peak
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levels of TCA are found in the bedrock aquifer, as shown by the results at MW103 and

MW101. This downward migration of contamination is consistent with the predominance of

downward hydraulic gradients in the area from 20th Street to Alpine Road, and consistent

with the idea that the Unconsolidated and bedrock aquifers are hydraulically connected

(discussed in subsection 3.2.2). Though slight upward hydraulic gradients (less than 0.01

ft/ft) exist in the area (as at MW101 and MW103), the strongest gradients (up to 0.08) are

downward (as at MW106 and other well nests). The relatively strong downward gradient

between MW106A and MW106B, combined with the shallow depth of contamination at this

location, suggest that the source of groundwater contamination at MW106 is located a

relatively short distance (less than one-half mile) upgradient (east). This idea is supported by

the fact that TCA was nearly undetected at the upgradient well nests MW108 and MW109,

as well as in soil gas survey area 6, located just east of Alpine Road.

By far the highest TCA concentrations found in any well sampled in Phase I were in the

bedrock aquifer well MW101B (12,000 ppb). TCA concentrations in MW101B were at least

double; those of upgradient wells at nests MW103 and MW106. The origin of these elevated

concentrations cannot be determined based on the current data. Two possible explanations

appear most likely:

1) MW101 is located nearer the center-line of the plume. For instance, near the

eastern nests (MW103 and MW106), the most contaminated portion of the

contaminant plume may be located north or south of these wells.

2) An additional source may contribute to the contaminant plume between

MW103 and MW101. Because the bedrock is much more contaminated at

MW101 than the Unconsolidated aquifer, the hypothetical additional source

would likely be located a considerable distance upgradient from MW101, such

- as a short distance north or west of MW103. Alternatively, the hypothetical

source may possibly be a deep injection well upgradient from MW101.
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The relative ease of contaminant migration from the Unconsolidated aquifer to the underlying

bedrock in the area between MW106 and MW101 is consistent with the idea that the two

aquifers are connected hydraulically, as postulated in subsection 3.2. This downward

migration is conveyed in Figure 4-11, which is a cross-section that follows the approximate

center-line of the contaminant plume from MW106 to MW20. In addition to the-

concentration of total chlorinated organics, the cross-section shows groundwater elevations,

the contact between the Unconsolidated and bedrock aquifers, and vertical hydraulic gradients

between adjacent wells in well nests.

The downgradient fate of the elevated concentrations in MW101B is not known, because

there are no nearby downgradient wells screened at an equivalent depth. As shown in Figure

4-11 (as well as ISWS groundwater sampling results), well nests located west of 20th Street

do not show a great contrast in contaminant concentrations between shallow and deep wells.

The approximate center-line of the TCA contaminant plume (as defined from Unconsolidated

aquifer wells) proceeds westerly from MW101 to Marshall Street at a point just north of

ISWS well MW27 (see Figure 4-9); beyond this point the plume's center-line extends to the

west-northwest to approximately the intersection of 9th and Harrison (near ISWS MW-20).

Based on Operable Unit and ISWS sampling results, the center-line then migrates to the

west-southwest, to the area of Brooke and River Boulevard near the Rock River. These

changes in the orientation of the TCA contaminant plume may be due to the influence of

industrial pumping wells. For instance, pumping wells exist in the Unconsolidated aquifer

near Eighth and Harrison, Fifth and Park Court, and north of Brooke Road and Grant

Boulevard. These locations are near the center-line of the plume; pumping at these or other

nearby wells has likely pulled the contaminant plume toward them.

In the downgradient direction from MW101 to MW20, the TCA contaminant plume in the

Unconsolidated aquifer exhibits conformable behavior: concentrations decline in a fairly

orderly fashion (see Figures 4-9 and 4-11), and the plume retains a fairly constant width of
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between one-fourth and one-half mile (more extensive sampling surveys from the Operable

Unit phase and by the ISWS also support these points).

Downgradient (west-southwest) from MW20, Phase I groundwater sampling was not

conducted. However, soil-gas surveys were performed in areas 1, 2 and 3; in addition,

groundwater sampling results exist for some of the area, from the sampling conducted during

the Operable Unit and by the ISWS. This groundwater sampling shows that the contaminant

plume becomes wider and changes chemically, from a plume dominated by TCA to one

containing elevated concentrations of other chlorinated organics including TCE, PCE,

1,2-DCA, 1,1-DCA, cis-l,2-DCE, and vinyl chloride at concentrations similar to or greater

than that of TCA. Rather than being a definable contaminant plume, the area west and

southwest of MW20 is better described as a broad area of various degrees of groundwater

contamination1. Within this area are discrete hot spots of contamination of a certain chemical

composition; these hot spots probably signify the contributions of nearby contaminant

sources. The existence of three such sources was suggested by the results of the soil-gas

survey in areas 1, 2 and 3. As discussed in subsection 4.2, soil-gas hits of PCE in areas 1,

2 and 3, and of TCA in area 3 both correlate with elevated groundwater detections

downgradient from these locations. Further evidence for the existence of additional

contaminant sources in the area is presented below under the results for other groundwater

contaminants.

A second major area of elevated TCA concentrations defined by Phase I groundwater

sampling is centered on the large industrial facility located southeast of Harrison Avenue and

Alpine Road. Concentrations of TCA reach 1300 ppb in well MWS-5, which is near the

origin of a TCA plume oriented roughly east-west (see Figure 4-10). This orientation

conforms with the westerly groundwater gradients that prevail in the area (see subsection

3.2.2). In this area, bedrock is much shallower than to the west; accordingly, in the area

from MWS-5 to MWS-9, contaminant concentrations in the bedrock are greater than in the

Unconsolidated aquifer. West of MWS-9, peak contaminant concentrations are in the
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Unconsolidated aquifer, as shown in the results from MW107 located one block west of

Alpine Road. The reason for this appears to be a function of largely horizontal contaminant

migration coupled with a decline in the bedrock surface to the west, as discussed in

subsection 3.1.

TCE

TCE was generally the second most abundant organic compound detected in Phase I

groundwater samples, and was the compound with the most detections greater than the

federal and state Maximum Contaminant Level (MCL) of 5 ppb (see Table 4-3). The

distribution of TCE in groundwater in the study area generally mirrors that of TCA. The

TCE contaminant plumes in the Unconsolidated and bedrock aquifers are shown in Figures

4-12 and 4-13, respectively.

The areas of TCE groundwater contamination defined in Phase I are found in two distinct

areas: 1) a plume extending from near MW103 to the west-northwest to MW101 and

locations farther downgradient (nearly coincident with the MW106 TCA plume); 2) a smaller

plume centered on the industrial facility southeast of Harrison Avenue and Alpine Road and

is oriented roughly east-west. Again similar to TCA, a downward migration of the TCE

plume is apparent in the area between MW103 and MW101. At MW103, TCE is present in

the Unconsolidated aquifer (MW103A) at 210 ppb, while the bedrock wells each contain 380

ppb. In contrast, at MW101 downgradient, TCE is present at much higher concentrations in

the bedrock well (MW101B, at 3,600 ppb) than the Unconsolidated aquifer well (MW101A,

at 180 ppb).

Subject to certain limitations, groundwater passing through a particular source area will tend

to acquire the chemical signature of that source. Thus, the ratio of two unrelated compounds

can be characteristic of a specific source of contamination. TCE is not related to TCA by

any known degradation process. Figure 4-14 displays the ratio of TCE to TCA for Phase I

1681-01.3 4-48



•5

HARRISON AVENUE HARRISON AVENUE

\

MW2J
2 •

SANDY HOLLOW ROAD SANDY HOLLOW ROAD

SCALE:

500 0 1000 Feet

HARRISON AVENUE

MW20
4

N.D.

LEGEND:

MONITORING WELL NUMBER AND
CONCENTRATION OF TCE IN GROUNDWATER (ppb)

NOT DETECTED

•10 LINE OF EQUAL CONCENTRATION IN GROUNDWATER. DASHED
WHERE INFERRED

SANDY HOLLOW ROAD

SANDY HliLLOW RO,'D

t
C
envirc
nlfinn

CDM
SOUTHEAST ROCKFORD

TRICHLCROETHENE IN
GROUNDWATER - UNCONSOLIDATED AQUIFER

•̂ ^ ™^̂  • •• ̂
environmental engineers, scientists,
planners, & management consultants Figure No. 4-12



HARRISON AVENUE

F

SANDY HOLLOW ROAD

*

• MW101B
2,600

N.D.

LEGEND:

MONITORING WELL NUMBER AND
CONCENTRATION OF TCE IN GROUNDWATER (ppb)

NOT DETECTED

LINE OF EQUAL CONCENTRATION IN GROUNDWATER, DASHED
WHERE INFERRED

£

SANDY HOLLOW ROAD

SCALE'

500 0 1000 Feet

HARRISON AVENUE

SANDY HOLLOW ROAD

SANDY HOL'-OW ROAD

SOUTHEAST ROCKFORD

TRICHLCROEJHENE IN
GROUNDWATER - BEDROCK AQUIFER

environmental engineers, scientists,
planners, & management consultants Figure No. 4—13



HARRISON AVENUE

MW23

*

SANDY HOLLOW ROAD SANDY HOLLOW ROAD

SCALE:

500 0 1000 Feet

HARRISON AVENUE

LEGEND:

UWIOIA MONITORING WELL NUMBER AND TCE/TCA RATIO, ppb/ppb
0.25

RATIOS ARE ROUNDED OFF TO THE NEAREST HUNDREDTH

* INDICATES TCE AND TCA WERE- BOTH DETECTED AT LESS
THAN 25 ppb; RATIO IS NOT'SHOWN FOR THESE WELLS

SANDY HOLLOW ROAD
SANDY HOLLOW ROAD

CDM

SOUTHEAST ROCKFORD

TCE/TCA RATIO, UMCONSOLIDATED AQUIFER

environmental engineers, scientists,
planners, & management consultants Figure No. 4-14

m



Unconsolidated aquifer groundwater samples; the ratio is also shown in the cross-section of

Figure 4-11. Owing to the difficulty in accurately quantifying very low concentrations of

contaminants, this ratio is subject to great fluctuation at low concentrations. For this reason,

the ratio is displayed only for wells where either TCA or TCE is present at greater than 25

ppb.

These figures show that the ratio is fairly consistent throughout the portion of the larger

plume extending from MW103 to at least MW16. In this area, the ratio of TCE to TCA

ranges from 0.16 to 0.44, generally being close to 0.30. The consistency of the ratio may

indicate that this portion of the plume derives contamination from one specific source.

However, more than one source may be involved if either 1) the various sources have similar

ratios of TCE to TCA; or 2) any additional sources affecting the plume are considerably

smaller than the source which gives the plume its characteristic TCE/TCA ratio, such that

the influence of the smaller sources is damped out.

The chemical character of the plume appears to change near MW20 at Eighth and Harrison.

At that location, the TCE/TCA ratio decreases to 0.11, and certain other compounds (1,1-

DCA and cis-l,2-DCE) are present at concentrations much higher than are present upgradient

of MW20. Proceeding downgradient (southwest) from MW20, TCE results suggest that the

.contaminant plume continues to vary in composition, and that the contaminated area widens

significantly (see Figure 3-4 of the Operable Unit report; CDM 1990). While TCE is

generally less than 50 ppb a short distance upgradient from MW20, there were several

discrete detections of TCE greater than 100 ppb that were defined in other sampling efforts

(the Operable Unit phase and ISWS sampling). These results suggest that .the area west and

southwest of MW20 is more strongly affected by downgradient sources.

One difference between the distribution of TCE and TCA is that TCE was not detected at

MW106A, .where TCA was found at a concentration of 6,000 ppb. This occurrence is

anomalous for Phase I sampling results, because TCE was detected in the 14 other wells

v_
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where TCA was found at concentrations of at least 120 ppb. Further, TCE was found in

other Phase I wells at the same order of magnitude as cis-l,2-DCE (which is a common

degradation product of TCE); however, cis-l,2-DCE was detected at 4,100 ppb in MW106A,

while TCE was not detected. Additional groundwater sampling at this location is needed to

evaluate whether TCE is present at MW106A. It is possible that TCE may be present there

but that its detection was obscured by the high concentrations of TCA and cis-l,2-DCE. If

TCE is indeed not present at this location, then its consistent presence downgradient suggests

a source of TCE between MW106 and MW103.

The second zone of TCE concentrations noted in Phase I samples is an east-west plume

centered on the facility located southeast of Harrison Avenue and Alpine Road. These

concentrations are generally lower than-in the larger (MW106) plume. In fact, the ratio of

TCE to TCA is typically smaller in the facility plume than in the MW106 plume. Based on

the wells where either TCE or TCA was detected at greater than 25 ppb, six of the seven

wells in the facility plume had TCE/TCA ratios less than 0.16, while one well had a ratio of

0.51. Overall, the TCE/TCA ratio (generally less than 0.16) in the facility plume is less

than that of samples from the larger plume downgradient from MW103 (generally between

0.16 and 0.44).

The various potential source areas are plotted on Figure 4-15. This figure includes potential

source areas suggested by the results of Phase I work including both the soil gas survey and

the groundwater sampling effort. In addition to the distribution of TCA and TCE in
t

groundwater, the results for other compounds discussed below support the existence of these

potential source areas.

PCE

Tetrachloroethene or PCE was detected in 18 of 68 Phase I groundwater samples, 13 of

which exceeded the federal MCL of 5 ppb (see Table 4-3 above). The distribution of PCE
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in groundwater follows that of TCA and TCE in a general way, except that it has migrated

less distance from likely source areas than the former contaminants.

All detections of PCE greater than 15 ppb fall into the two plumes of groundwater

contamination defined by TCA and TCE distributions. The highest PCE concentrations are

found within the larger contaminant plume near MW103 and MW101. MW101B contained

1,200 ppb in the Phase I sample; wells MW103A, B, and C ranged from 110 to 130 ppb,

and MW106A contained 43 ppb. Unlike TCA and TCE, however, there has been no further

significant migration downgradient. The highest concentration west of 20th Street was 2 ppb

at MW16, a relatively greater decline than for TCA or TCE.

Downgradient from MW20, however, other groundwater sampling surveys (Operable Unit
J

and ISWS sampling) have shown seven detections of PCE greater than 10 ppb, three of

which were 95 ppb or greater. These detections suggest the existence of local sources of

PCE, which is consistent with the results of the soil-gas surveys conducted during this

investigation.

The second area of PCE groundwater contamination defined in Phase I was coincident with

the TCA and TCE plumes at the facility off Harrison and Alpine. In this area, PCE was

detected in three wells at concentrations between 100 and 160 ppb (MWS23, MWS5 and

MWS32), 10 to 20% of the concentration of TCA. However, as noted for'the plume near

MW103, PCE in this plume has not migrated as far as TCA. PCE was present at no more

than 1 ppb in downgradient wells MWS31A and MW107A, only about 1% of the TCA

concentrations of 84 and 110 ppb, respectively.

Additional unexpected detections of PCE were noted at upgradient wells MW111A and

MW111B at 12 and 15 ppb, respectively. These detections are not part of either plume

noted above. As noted in the foregoing discussion of background water quality, several

other chlorinated organics are present in each of these wells. Based on both groundwater
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and soil-gas data, these contaminants do not appear to have migrated far downgradient from

this location. The source of the contaminants detected at MW111 is unknown.

Other Chlorinated Organic Compounds

In order of decreasing abundance, the following additional chlorinated volatile organic

compounds were detected in Phase I groundwater samples: cis-l,2-DCE, 1,1-DCA, 1,1-

DCE, chloroform, 1,2-DCA, 1,1,2-trichloroethane, trans-1,2-DCE, Chlorobenzene, vinyl

chloride, and Chloroethane (see Tables 4-2 and 4-3 above).

Of this group of compounds, five are known to be common biodegradation products (directly

or indirectly) of TCA or TCE (Olsen and Davis, 1990). The compounds 1,1-DCA, 1,1-

DCE, and cis-l,2-DCE have been reported to form through the biodegradation of TCA,

while cis-l,2-DCE has been also reported to form by the biodegradation of TCE.

Chloroethane can form by the biodegradation of either 1,1-DCA or cis-l,2-DCE, while vinyl

chloride has been reported to form as a result of biodegradation of either 1,1-DCE or trans-

1,2-DCE.

1,1-DCE,. 1,1-DCA, and cis-l,2-DCE

In the area covered by Phase I groundwater sampling, the compounds 1,1-DCE, 1,1-DCA

and cis-l,2-DCE have distributions very similar to that of TCA and TCE. They are found in

two plumes which are centered on the area near and downgradient from MW103, and on the

industrial facility southeast of Harrison Avenue and Alpine Road. The highest concentrations

were found in the larger (MW106) plume, at MW101B (contained highest concentrations of

1,1-DCE [940 ppb] and 1,1-DCA [2,900 ppb]) or MW106A (contained highest concentration

of cis-l,2-DCE [4,100 ppb]). Proceeding downgradient from MW101, concentrations of

these compounds generally decrease steadily for an additional mile, to at least as far as

MW16/MW31. In this portion of the plume (MW106 to MW16/MW31), these contaminants

are present in roughly similar proportions, resulting in a distinctive plume fingerprint. At
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MW20, the relative proportions of compounds changes significantly. At this location 1,1-

DCA and cis-l,2-DCE are present at their highest ratios relative to TCA and TCE,

respectively. In the area southwest (roughly downgradient) of MW20, other sampling efforts

(CDM, 1990; ISWS) show the occurrence of at least four distinct fingerprints that

correspond to relatively small contaminated areas. One area is dominated by. 1,1-DCA, TCA

and 1,1-DCE (in order of high to low concentrations); one is characterized by 1,2-

DCA/TCE/PCE; two others are predominantly cis-l,2-DCE/PCE/TCE/vinyl chloride and

PCE/TCE/cis-l,2-DCE. These fingerprints contrast with the TCA/cis-l,2-DCE/l,l-

DCA/TCE fingerprint of the area upgradient from MW20.

The second major area of groundwater contamination by 1,1-DCE, 1,1-DCA and cis-1,2-

DCE is in the area of the industrial facility southeast of Harrison and Alpine. The

distribution of these contaminants is nearly the same as that of TCA in this plume.

However, the facility plume has a different fingerprint of these compounds when compared

to the larger plume near MW106. The compound 1,1-DCE is consistently much higher than

cis-l,2-DCE in the facility plume (l,l-DCE/cis-l,2-DCE ratio ranges from 1.36 to 60; see

.Table 4-2 above), while in the larger plume the opposite is true (l,l-DCE/cis-l,2-DCE ratio

ranges from 0.02 to 1.46, all but one being less than 1.00).

The distributions of 1,1-DCE, 1,1-DCA and cis-l,2-DCE in groundwater in the study area

are consistent with the idea that they originate at least in part through the biodegradation of

TCA and/or TCE. The compounds 1,1-DCE and 1,1-DCA are limited to areas where TCA

is abundant (greater than about 50 ppb), such as the facility plume, the MW106 plume, and

in soil gas study area 3 near 8th Street and Alton Avenue; cis-l,2-DCE is mainly limited to

areas containing elevated TCE in groundwater (the MW106 plume, in soil gas study areas 1

and 2, and to a lesser extent, the facility plume). This preferential association of potential

biodegradation daughter products with parent compounds suggests that biodegradation is an

important process influencing the fate, transport, and formation of various site contaminants.
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Chloroform, 1,2-DCA, 1,1,2-TCA, and trans-l,2-DCE

These four chlorinated organic compounds have similar groundwater distributions and peak

concentrations (see Tables 4-2 and 4-3 above). Each was detected at its highest

concentration at MW101B, and all but one detection were found in the large plume between

MW106 and MW20. A single detection between 1 and 5 ppb of each compound was found

in the industrial facility plume. These compounds are not common byproducts of

degradation processes. Rather, their occurrence in the study area likely reflects low-volume

disposal of these compounds as solvents or as contaminants in other solvents.

Chlorobenzene, Vinyl Chloride and Chloroethane

Chlorobenzene was found from a single Unconsolidated. aquifer well in the facility plume

(MWS-31A at 12 ppb). Vinyl chloride and Chloroethane were detected in a single well in the

larger (MW103-area) plume, both at a concentration of 5 ppb (vinyl chloride at MW105B

and Chloroethane at MW20). These contaminants commonly form through biodegradation of

other chlorinated organic compounds; their association with their potential parent compounds,

as well as with other degradation products, suggest that their presence, in the study area, is

due to biodegradation. Vinyl chloride was also detected at concentrations significantly above

the MCL of 2 ppb at two wells southwest of MW20 (sampled during the Operable Unit

phase; CDM 1990).

Toluene and Benzene

Toluene and benzene are chemically similar compounds that degrade relatively easily in an

oxygen-rich environment such as the unsaturated zone or in near-surface groundwater

environments. Studies have shown relatively rapid degradation of these compounds in

groundwater within a distance of 1000 feet of source areas (e.g., Olsen and Davis, 1990).

Therefore, their presence in the near-surface in the study area probably indicates that a

source of contamination is nearby.
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The distributions of toluene and benzene in the study area are consistent with relatively rapid

degradation of these compounds in the groundwater. For instance, toluene was detected at a

concentration of 14,000 ppb at MWS-5 in the facility plume, but only one other nearby well

(MWS-32 at 7 ppb) showed detectable levels of toluene. Therefore, the detections of toluene

and/or benzene at MWS-5, MWS-32, MW106A and MW20 strongly suggest the existence of

contaminant sources a short distance (less than 1000 feet) upgradient. Sources at these

locations were also suggested on the basis of the distribution of chlorinated organic

compounds.

4.4.2 SEMIVOLATILE ORGANICS

The results for semivolatile organics in Phase I groundwater samples are shown in Appendix

I, Table 1-4. There was only one significant occurrence of semivolatile organics in Phase I

groundwater samples, at MW106A near the upgradient end of the larger contaminant plume

defined by volatiles concentrations. This sample contained 4-methylphenol (54 ppb), 2,4-

dimethylphenol (12 ppb) and di-n-butylphthalate (10 ppb) at concentrations at or above the

Contract Required Quantification Limit (CRQL), and 2-methylphenol (8 ppb), naphthalene (7

ppb) and 2-methylnaphthalene (1 ppb) at lower concentrations. These semivolatile detections

are consistent with the fact that MW106A contained the second-highest concentrations of

total volatile organic compounds.

All other detections of semivolatile organic compounds were of various phthalate compounds,

and all were below the CRQL. The repeated low-level detections of these compounds at

many wells suggest that these detections are not due to contamination in the study area.

4.4.3 PESTICIDES

The occurrence of pesticides in Phase I groundwater samples mirrored that of semivolatile

organics. MW106A contained seven pesticide compounds (gamma-BHC, heptachlor epoxide,

• dieldrin, 4,4'-DDE, endrin, endosulfan sulfate, and.gamma-chlordane) at concentrations
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greater than their respective CRQLs (generally 0.010 ppb; see Tables 1-1 and 1-2 in

Appendix I for CRQLs and complete results). Of these compounds, gamma-BHC,

heptachlor epoxide and endrin were detected at approximately 40%, 80% and 95% of their

respective federal or state MCLs (see Table 4-3). Based on the lack of downgradient

detections above the CRQL for any of these compounds, there is no evidence of significant

migration of pesticides in groundwater.

Two wells in the facility plume (MWS-32A and 33A) contained concentrations of heptachlor

and/or alpha-chlordane at concentrations greater than the CRQL of 0.010 ppb. Heptachlor

was detected in MWS-33A at approximately 40% of its state MCL of 0.10 ppb. As for the

compounds detected at MW106A, heptachlor and alpha-chlordane were not detected above

the CRQL at other nearby wells, and likely have not migrated significantly in groundwater.
j

4.4.4 INORGANICS

A total of 52 groundwater samples were collected and analyzed for inorganic constituents in

Phase I (the 33 new monitoring wells and 19 ISWS wells; results are listed in Table 1-3 of

Appendix I). The unfiltered or "total metals" samples are not representative of in-situ

groundwater, because of the frequent presence of abundant suspended solids (which contain

concentrations of metals) in the monitoring wells.

The remainder of this discussion of inorganic results will be limited to consideration of

filtered samples (designated "dissolved" in Appendix I). Among the constituents analyzed,

no samples exceeded primary MCLs. Secondary MCLs of aluminum, iron, and manganese

were exceeded for a number of samples, as summarized in Table 4-4. Unlike organic

contaminants, these metals do not display well-defined plumes of contamination.

Aluminum was detected at concentrations greater than 50 ppb in 17 of the 51 wells sampled

in Phase I. However, the federal secondary MCL may range from 50 to 200 ppb based on

local conditions (Jan. 30, 1991 Federal Register, p. 3573). Because the range of this
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Table 4-4
Comparison of Inorganic Groundwater Results at Southeast Rockford

to Federal MCLs and Illinois Groundwater Quality Standards
(all values in ppb)

;i;;i|j;i:yi;ĵ lrt|*uiiiii|Jib !̂i;i;iii

ihliiiHli!i|iJijijiii!i!iH!$:i|i|i!il££j!i!i|iS i
|iiiiii!ii!!î i$ii;iiiiiiiiiisiî
jljiiijiiijljiil^ijiijijiiiljjiten^^

Aluminum

Iron

Manganese

Arsenic

Selenium

50-200"

300" 5,000

50" 150

50 50

10 50

<32 - 3,340 41/51 (80.4%)

<6 - 5.220 42/51 (82.3%)

<2 - 667 ' 44/51 (86.3%)

<1-44.4 13/51(25.5%)

<1-6.5 4/51(7.8%)

: ; ; ; Portion of ; : ; :

;i;«î iei;|iM«i|î :;; !j

|:!;exî iha:MC:tsi;i j j

22/51 (43.1%)*"

11/51(21.6%)

19/51 (37.2%)

none

none

(a):Results are given for filtered groundwater samples only.

(b): Results are given for any compound detected at greater than or equal to 50% of the more conservative MCL.

(c): Detectable concentrations are those which are equal to or exceed the Instrument Detection Limit

* : Illinois Groundwater Quality Standards, 35 III. Adm. Code, Subpart C, Section 620.410, November 7, 1991.

**: Indicates secondary MCL (SMCL), recommended but not promulgated.

"': Indicates the number of exceedences of the more conservative MCL.



standard is below the CRQL for aluminum of 100 ppb, the subsequent discussion

incorporates detections of aluminum between the instrument detection limit (approximately 32

ppb) and the CRQL. The four Phase I-sampled wells that exceeded 200 ppb were MW102A,

111A, 109A, and HOB, located outside the major areas of organic contamination. The other

wells containing higher than 50 ppb aluminum are scattered across a large proportion of the

area sampled, and do not show significant exceedances of what would probably be

considered background concentrations in groundwater (nearly all contained between 50 and

100 ppb, while most remaining wells contained detectable concentrations between 32 and 50

ppb). Nineteen detections of aluminum greater than 50 ppb were found in the 36

Unconsolidated wells sampled for inorganics. The scattered occurrence of these aluminum

exceedances, coupled with the apparently high background of aluminum, suggest that most

detections of aluminum in the 50 to 200 ppb range (and perhaps those greater than 200 ppb)

may result from natural conditions such as the presence of clays (which contain abundant

aluminum), common in the Unconsolidated sediments. This is supported by the general

correlation of aluminum with total suspended solids (TSS; shown in Table 1-4 of Appendix

I), both of which are especially abundant in the "A" wells of MW102 through MW111. In

contrast to the Unconsolidated aquifer, only three of the 15 bedrock aquifer wells sampled for

inorganics contained aluminum at greater than 50 ppb, the highest concentration being 57.6

at MW101B.

Iron was detected at concentrations greater than the secondary MCL of 300 ppb in 11 of the

51 wells sampled in Phase I. Similar to the results for aluminum, these exceedances were

scattered across a wide portion of the study area, and the highest concentrations (at

MW102A, 109C, MW20, and MW106A) were found generally outside the areas of peak

organic contamination. Assignment of a "background" concentration for iron is difficult

because of its high solubility in chemically reducing environments, which characterize many

deep groundwaters. This characteristic of iron may account for the relative abundance of

iron in deep wells such as MW105C and D, MW108C and MW109C. On the other hand,

high concentrations of iron in shallow wells may signify nearby sources of contamination.

Any downgradient migration of iron from these wells appears limited, however. For
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instance, wells downgradient of MW102A and 106A contain concentrations of iron

approximately 5% or less of the upgradient wells.

The secondary MCL for manganese of 50 ppb was exceeded at 19 of the 51 wells sampled in

Phase I for inorganics. Manganese, like iron, is relatively immobile in oxidizing chemical

environments; it is even more mobile than iron in slightly reducing environments (Hem,

1989). This mobility may account for the exceedances of standards at seven bedrock wells

(15 bedrock wells were sampled) as well as one or more wells in deeper portions of the

Unconsolidated aquifer (such as MW105C). Other exceedances of the manganese standard

may be related to the occurrence of abundant TSS and clays (such as MW102A, 103A,

104A, 105A, 106A, 110A, and MW11). The concentration of manganese at MW20 may

relate to the existence of a potential contaminant source nearby, as discussed under organic

compounds. As for iron, however, there is no evidence of extensive downgradient migration

of manganese from the areas containing peak concentrations (MW102A, 106A and 105B).

Arsenic was reported at a concentration of 44.4 ppb from well MW102C. All other results

for arsenic were less than 25% of the MCL of 50 ppb. The concentration of arsenic at

MW102C is suspect, however, because all other inorganic constituents in this sample except

for magnesium were undetected. No other investigative sample contained such low

concentrations of inorganics (particularly major elements such as calcium, sodium, potassium

and magnesium). Therefore, the lack of other detections to go along with arsenic at
*

MW102C suggests that the detection may be erroneous. In addition, the lack of other

detections of arsenic at similar concentrations indicates that it is not a mobile contaminant in

groundwater in the study area.

Selenium was reported at a concentration of 6.5 ppb in well MW20, at 5.6 ppb in MW23

and 5.1 ppb in MW26. These are the only samples with greater than 50% of the MCL of 10

ppb, all others containing less than 2 ppb. These wells are at least a half-mile from each

other, and detections were not found in intervening monitoring well locations. This pattern

indicates that selenium is probably not transported great distances in groundwater in the study
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area, with the possible exception of areas downgradient from MW20. The detection at

MW20 may relate to input of a nearby source of contamination, as suggested by a change in

the organic plume fingerprint there, and possibly by the exceedances of iron and manganese

atMW20.

No other inorganic constituents were present in any Phase I groundwater samples at

concentrations greater than 50% of their respective MCLs. .f^-^1
'•'>• .i - , .

In summary, the only inorganic constituents with occurrences exceeding standards were

aluminum, iron and manganese, which exceeded secondary MCLs (not health-based) at a

number of widely-spaced wells. A large proportion of these exceedances probably do not

reflect environmental contamination, but are a function of natural conditions such as high

amounts of clay in the shallow aquifer, and chemically reducing environments in parts of the

bedrock aquifer. . .•''•••-••:•

The only inorganic constituents that are of potential concern with respect to primary MCLs

(health-based criteria) are selenium and arsenic, though neither exceeded standards in .any';--; ",.;•:;., V:̂ ®i§p||

Phase I groundwater sample. The three detections of selenium greater than 50% of the,MCL: .r:;
 >: |̂̂ ^S

' • ' • ..' ' " *•:.,••'':"'•"•••'''.-'; •''-"." •̂̂ •SifVi|i

were at widely-spaced wells, indicating that extensive migration of selenium is not occurring :.., v.V^llfi^l

in study area groundwater. The single detection of arsenic that approaches the MCL is ':T'''<:';0'~'̂ .¥^?:

suspect, because of the low to nondetectable concentrations.of all other inorganics irifthat v ; : .;:̂ l£?if:'

sample.

4.4.5 FATE AND TRANSPORT OF GROUNDWATER CONTAMINANTS

Groundwater contamination in the Southeast Rockford study area is characterized by

numerous exceedances of primary drinking water standards (MCLs) by volatile organic

compounds. Localized instances (one to three samples each) of detections approaching

primary MCLs were reported for several pesticides, and for arsenic and selenium.
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Exceedances of secondary MCLs by aluminum, iron and manganese probably reflect a

combination of natural concentrations and localized contamination.

Based on these patterns, the volatile organic compounds are the only contaminants that have

migrated significantly in study area groundwater. There are two main areas of groundwater

contamination defined by chlorinated organic compounds: 1) near and downgradient (west-

northwest) of well nest MW106; and 2) centered on the industrial facility southeast of

Harrison Avenue and Alpine Road. The previous Operable Unit sampling effort shows that

. several smaller contaminated areas exist downgradient (west and southwest) of the

MW106-area plume (i.e., in soil gas study areas 1, 2, and 3), based on contaminant

distributions and contaminant ratios in groundwater in those areas.

The most abundant chlorinated organic contaminants (TCA, cis-l,2-DCE, 1,1-DCA, TCE,

and 1,1-DCE) in study-area groundwater have broadly similar distributions, reflecting their

similarity in physical and chemical properties. These properties include fairly low

solubilities in water (less than 0.5%; Montgomery and Welkom, 1990) and moderate organic

carbon partition coefficients (the latter allow extensive migration in the study area aquifers,

which are relatively poor in organic carbon). In addition, the contaminants have low

susceptibility to chemical and biological degradation in the saturated zone (due to the mildly

oxidizing to mildly reducing chemical conditions; rapid biodegradation would require

methanogenic conditions, which probably do not exist in study area groundwater). Though

biodegradation is not rapid, it is occurring in the subsurface, based on the presence of

compounds such as 1,1-DCA, 1,1-DCE, cis-l,2-DCE, Chloroethane and vinyl chloride.

These compounds are not used in large quantities for industrial or other purposes, but are

common products of the biodegradation of TCA and TCE.

The distribution of PCE is areally more restricted than the major chlorinated compounds

discussed above, being limited to locations near potential source areas. This pattern is likely

due to the fact that PCE is considerably less soluble in water and has a slightly higher

organic-carbon partition coefficient than the other chlorinated compounds (Montgomery and
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Welkom, 1990). These properties probably combine to limit the mobility of PCE in

groundwater in the study area.

Vinyl chloride, Chloroethane and PCE are chlorinated organic compounds that have a much

more restricted occurrence than the chlorinated compounds discussed above. The most likely

origin of vinyl chloride and Chloroethane in the study area groundwater is as products of the

biodegradation of 1,1-DCE, 1,1-DCA, and cis-l,2-DCE (which are in turn biodegradation

products of TCA and TCE). Both compounds are highly volatile, however (vapor pressures

of vinyl chloride and Chloroethane are 2600 and 1100 mm Hg, respectively [Montgomery

and Welkorn, 1990], higher than atmospheric pressure); this volatility may account for the

lack of high concentrations detected for these compounds. In addition, vinyl chloride can

degrade in an aerobic environment. Aerobic conditions may prevail in portions of the study

area aquifer system, which may help to explain the lack of high concentrations of vinyl

chloride in the groundwater.

The volatile organic compounds toluene and benzene have a very restricted area! distribution,

having been detected only in several wells located near potential source areas. These non-

chlorinated compounds have similar vapor pressures, solubilities in water, and organic

carbon partition coefficients as the major organic contaminants and PCE. However, toluene

and benzene are especially susceptible to biodegradation in an oxidizing environment (e.g.,

Olsen and Davis, 1990). The unsaturated zone and the upper portion of the saturated zone

probably provide the oxidizing conditions necessary to effectively degrade toluene and

benzene in the subsurface. Such biodegradation likely accounts for the areally restricted

distribution of toluene and benzene in groundwater in the study area.

The specific rate of migration of the contaminant plume front is difficult to estimate, based

on the available data; this is also true for the average contaminant velocity for many specific

contaminants. The average contaminant velocity can be calculated by dividing the average

groundwater velocity by the retardation factor, which is specific to the contaminant.

Retardation is most strongly controlled by the proportion of organic carbon in the solid
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aquifer material, because of the high capacity of organic carbon to adsorb organic chemicals.

However, the proportion of organic carbon is unknown for the aquifers in the study area.

The attempt was made in Phase I to collect this information, but the results of total organic

carbon (TOC) analysis are highly suspect, ranging from approximately 0.4 to 4.5%. Values

of this magnitude for TOC are high for sands and gravels, the types of aquifer materials

collected for the analyses; samples with reported values of several percent of TOC would

have been recognized in the field as containing humic materials.

Owing to the unreliability of the TOC data, it is not now possible to estimate retardation

factors for the various contaminants. However, the estimate obtained previously (subsection

3.2.4) for average groundwater velocity can be used to provide a general estimate of the rate

of contaminant migration. Typical retardation factors for TCA and most other organic

contaminants are expected to fall between 1 and 2, based on the low expected TOC values

for the study area aquifers. Based on the expected range of retardation factors,,it is likely

that average contaminant velocities could be as slow as one-half the velocity of groundwater.

The reliability of contaminant migration estimates depend on the accuracy of the estimate of

groundwater velocity. The velocity estimate in turn depends on the accuracy of hydraulic

conductivity, effective porosity, and hydraulic gradient. The hydraulic gradient is probably

known to a high degree of accuracy, but the other two parameters are subject to more

variability. The effective porosity was not measured; it may be less than the range stated

(0.10 to 0.20), which would increase contaminant migration rates. Hydraulic conductivity is

more prone to variability, based on the wide range of the values calculated for the

Unconsolidated aquifer from slug tests (subsection 3.2.3). Hydraulic conductivities should be

measured for potential pathways of contaminant migration in order to decrease the estimated

range of groundwater and contaminant velocities.

Contaminant migration velocities may be quite rapid if there exist higher-conductivity zones

in the subsurface upgradient of MW101. Two types of higher-conductivity zones are

possible: 1) a zone or zones of well-sorted sand and gravel of the type seen in the screened
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interval at MW101A; 2) a zone at the upper surface of the bedrock characterized by high

permeabililty due to the presence of fractures, cavities, and/or weathered blocks of dolomite;

the existence of local cavities near the bedrock surface was suggested during drilling (see

subsection 3.1.1). If either of these two types of higher-conductivity zones is laterally

continuous in the area upgradient from MW101, then contaminant migration rates would

likely be quite rapid. In such an event, potential contaminant source 7 and possibly potential

source 8 could be related to the groundwater contamination observed at MW101.

An assessment of the downgradient fate of groundwater contaminants requires an accurate

estimate of the rate of contaminant migration. This average contaminant velocity is also

important in assessing the question of contaminant source, as well as in assessing the

feasibility of certain remedial alternatives (such as plume capture). The available data

provide an estimated range for contaminant velocity, but several parameters are either

unknown or are subject to considerable uncertainty. Specifically, more information is needed

to quantify accurately the hydraulic conductivity and effective porosity, and whether zones of

higher hydraulic conductivity are present across a wide area upgradient of MW101. Answers

to these questions will assist in the assessment of the source(s) of groundwater contamination,

the ultimate fate of contaminants, and the cleanup of contamination.

Comparison of Phase I estimates of hydraulic conductivity with the hydraulic conductivities

determined by the Illinois State Water Survey (ISWS; Wehrmann 1991) for wells to the west

of MW101 suggests that the character of the Unconsolidated aquifer changes between MW103

and MW101. Unconsolidated aquifer wells located downgradient (west) of MW101 have

conductivities on the order of forty times that of wells upgradient of MW101 (730 gal/day/ft2

compared to 17 gal/day/ft2). Well MW101A has a high conductivity similar to that of wells

located to the west; this is consistent with the coarse sand in the screened interval. In

addition, shallower portions of this boring contain abundant gravel, which was noted in

portions of wells to the west. Proceeding downgradient (east to west), the location of the

transition from low to high conductivities in the Unconsolidated aquifer is probably located

somewhere between well nests MW101 and MW103. If this transition is located near
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MW103, the expected migration rates for contaminants traversing the path from MW103 to

MW1Q1 would be considerably faster.

The higher hydraulic conductivities in the Unconsolidated aquifer downgradient (west) from

MW101 likewise allow faster contaminant transport than the area upgradient from MW101.

Based on ISWS data, calculations of average groundwater velocity west of MW101 yield a

result of approximately 440 ft/year. Depending on the proportion of organic carbon in the

aquifer, the average contaminant velocity for TCA is probably between 220 and 440 ft/year.

Using a contaminant velocity of 400 ft/year, TCA would travel the 6500 feet between

MW101 and ISWS well MW20 in approximately 16 years. If the initiation of contaminant

release to the environment was approximately 1950 (chlorinated solvents became

commercially available in the late 1940s), and the onset of contamination at MW20 is

assumed to be approximately 1985 (by 1982, contamination had reached municipal well 35,

which is located roughly 1,000 feet upgradient of MW20; after being shut off, well 35 is no

longer in the plume), then contaminants would have had approximately 35 years to reach the

area of MW20. Based on the fingerprint of the plume and its steadily decreasing

contaminant concentrations .from MW101 to MW20, a major contaminant source affecting

the plume is probably located upgradient of MW101. At this time, however, potential

sources located farther upgradient cannot be similarly evaluated, due to the lack of sufficient

information in the area upgradient from MW101.
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5.0 SUMMARY AND RECOMMENDATIONS

5.1 SUMMARY

Geology

Unconsolidated glacial sediments overlie dolomite, which forms an east-west
subsurface valley nearly 200 feet deep. Glacial sediments are thickest within
the bedrock valley and thinnest on the valley flanks.

Bedrock has relatively uniform lithology; glacial sediments are lithologically
variable and laterally discontinuous over short distances.

Relatively higher-permeability zones within dolomite may be related to vugs,
fractures, or solution zones. These zones are present at or near the bedrock
surface and possibly deeper.

Hydrogeology

Two hydraulically-connected aquifers (one in Unconsolidated sediments and
one in dolomite) are present and no areally extensive aquitards were identified.

The general direction of groundwater flow is westward. Horizontal hydraulic
gradients are roughly twice as large west of Bavarian Lane than east of it.
Vertical hydraulic gradients exist between the two aquifers, with downward
gradients being more prevalent.

The mean hydraulic conductivity of the Unconsolidated aquifer (S.SxlO^cm/s)
corresponds to silty sand, with values ranging from silty sand (5.6xlO~5cm/s) to
clean sand (3.3xlO~2 cm/s). The mean hydraulic conductivity of the bedrock
aquifer (9.1xlOJlcm/s) falls at the high end of the range expected for dolomite.

Potential source areas (1-4) were identified in four of the six soil gas survey
areas. Identification of potential source areas was based on elevated
concentrations of PCE, TCA and/or TCE in the soil gas.

These soil gas hits correlate with small areas of groundwater contamination in
the western portion of the study area. This result is based on previous
groundwater sampling, which showed that wells downgradient of
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the soil gas hits contain a similar combination of contaminants as were
reported from the corresponding soil gas hits.

Groundwater Contamination

Phase I sampling results indicate two major areas of groundwater
contamination of volatile organic compounds: 1) a large area near and
downgradient (west-northwest) from well nest MW106; and 2) a smaller area
centered on the industrial facility southeast of the intersection of Harrison
Avenue and Alpine Road.

Though several localized detections were reported, there is no evidence of
significant migration of semivolatile, pesticide, or most inorganic contaminants
in groundwater. Exceedances of secondary MCLs by aluminum, iron, and
manganese probably reflect a combination of natural concentrations and
localized contamination.

Previous sampling efforts show that several smaller plumes exist downgradient
(west and southwest) of the downgradient extent of the MW106 plume (i.e.,
west and southwest of MW20), based on contaminant distributions and ratios.

The most abundant and widespread organic contaminants in groundwater in the
study area are the chlorinated organic compounds TCA, cis-l,2-DCE, 1,1-
DCA, TCE, 1,1-DCE, and PCE.

Biodegradation probably accounts for the presence of certain compounds (cis-
1,2-DCE, 1,1-DCA, 1,1-DCE, Chloroethane, and vinyl chloride) that are not
generally used in large quantities for industrial or other purposes, but are
common degradation products of TCA and TCE.

The two major areas of organic groundwater contamination appear to have
different ratios of TCE to TCA, and of 1,1-DCE to cis-l,2-DCE.

Different contaminant fingerprints are present in the small downgradient
plumes (west and southwest of MW20) defined in previous groundwater
sampling surveys. These contaminant fingerprints are consistent with the
existence of nearby potential contaminant sources, as suggested by the soil gas
survey results.

Phase I groundwater sampling suggests potential source areas in the following
areas: 1) upgradient from well nest MW106 (Area 7); 2) upgradient from well
nest MW101 (Areas 5 and 6); and 3) at the industrial facility southeast of
Harrison Avenue and Alpine Road (Area 8).
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• The rate of migration of the groundwater contaminant plume is not well
constrained, owing to uncertainties in the fraction of total organic carbon,
hydraulic conductivity, and the effective porosity of the aquifer materials. In
addition, the age and location of contaminant sources are not known with
enough accuracy to provide sufficient constraint on the distance and time
involved in contaminant migration.

5.2 RECOMMENDATIONS

• Historical information on the study area should be gathered to^ determine the
origin and timing of any contaminant release to soil or groundwater (based on
evidence such as aerial photographs, and the nature and timing of industrial
operations).

• For plume characterization, Phase II groundwater analysis should be limited to
volatile organic compounds.

• Investigate potential source areas upgradient of MW106 (Area 7) and
upgradient of MW101 (Areas 5 and 6) by conducting detailed geophysical
surveys, soil gas and/or drilling and sampling programs. Source area samples
should be analyzed for the full target compound list of chemicals.

• Perform a focussed investigation at the four western potential source areas (1-
4) by installing monitoring wells and/or soil borings, collecting soil and
groundwater samples, and perhaps conducting geophysical surveys. '

• Investigate the area upgradient of well nest MW111, which was intended to
provide background groundwater quality information but contained elevated
levels of several volatile organic compounds.

• Install monitoring wells to determine whether the major plume and industrial
plume are connected.

• Define the extent of groundwater contamination in the bedrock and deep
portions of the Unconsolidated aquifer downgradient from MW101, which
contained the highest contaminant concentrations.

• Perform groundwater modelling in order to: 1) assist in defining data gaps; 2)
assist in performing contaminant tracking in order to predict future
contaminant distribution and to help locate potential source areas; 3) calibrate .
hydraulic heads and constrain aquifer parameters; 4) evaluate the existence and
influence on contaminant transport of a high-permeability zone along the upper
surface of the bedrock; 5) evaluate the hydraulic connection between the
aquifers and the Rock River, and the extent to which the river acts as a barrier
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to contaminant migration; 6) evaluate the location and effect of discharge
zones from the contaminated bedrock into the Unconsolidated aquifer west of
well nest MW101; and 7) evaluate the feasibility of remedial alternatives.

Examine the role of higher-permeability zones in the bedrock aquifer by
installing monitoring wells, performing slug tests, and possibly conducting
pump tests in these areas.

Collect undisturbed samples of aquifer materials to enable accurate
determination of effective porosity and contaminant adsorption/desorption
(through column tests), both of which are critical in determining contaminant
migration rates.

Evaluate the existenqe and extent of any DNAPLs (dense non-aqueous phase
liquids) in the subsurface through the collection of subsurface soil samples in
potential source areas.

Using the Phase I data and preliminary groundwater modelling techniques,
areas should be identified that are likely to be impacted by future plume
movement. A residential well survey and residential well sampling should be
conducted in these areas to provide data for the risk assessment. Vinyl
chloride should be evaluated at low concentrations to provide useful risk
information. '

Based on the Phase I data, there may be a potential in hot spots of the plume
for VOC vapors to migrate from the water table, through the vadose zone and
into confined spaces such as residential basements. Monitoring for those
compounds should be conducted in basements located in areas of high
contamination in the upper aquifer.
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1.0 INTRODUCTION

A soil gas survey was conducted in the Southeast Rockford Study Area between.May 13 and

June 6, 1991. Tracer Research Corporation (TRC) of Tucson, Arizona was contracted by

CDM to conduct the survey. The soil gas survey was performed to identify areas of high

soil contamination, and to aid in locating potential contamination source areas in the study

area. During the survey a total of 225 soil gas samples were collected and analyzed from six

areas within the Southeast Rockford Study Area. Samples were analyzed for 1,1,1-

trichloroethane (TCA), trichloroethene (TCE), and tetrachloroethene (PCE). These

compounds were chosen for the survey because of their suspected presence in the subsurface

soils, and their ability to be easily detected using soil gas technology.
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2.0 STAKING SOIL GAS SAMPLE LOCATIONS

The work plan submitted to IEPA estimated that 558 locations in the Southeast Rockford

Study Area would be sampled. CDM provided IEPA community relations personnel with

maps showing areas where access was requested for the survey. IEPA undertook the task of

obtaining access for the survey. After access agreements were received for the six areas,

soil gas locations were staked. In the work plan, locations were positioned in such a way as

to create a 200 foot grid pattern in the study area. Unfortunately, limited access-to

residential as well as industrial properties prevented this. Areas were staked to provide the

most coverage of the area possible, and in some cases, rights-of-way were used to fill in

areas where individual access was denied. Two hundred twenty seven soil gas sample

locations were staked. Staking was done prior to sampling'to allow the utility companies

time to clear the location for subsurface lines and conduits.

Prior to staking a soil gas sample location, CDM first determined where access was granted.

This was done by examining access agreements provided by the community relations

personnel of the IEPA. These signed agreements greatly expedited the soil gas sample

location staking process. An information brochure, prepared by the IEPA community

relations personnel was given to each business and resident who granted access to their

property. The information brochure explained that the utility companies would be arriving

on their property in a short time to clear the location. It also explained when TRC would be

arriving to collect the soil gas sample. An IEPA contact and phone number were included in

the brochure.
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3.0 UTILITY CLEARANCE

The Joint Utility Locating Information for Excavators (J.U.L.I.E.) was contacted and

provided with information on the area where we would be working. All utilities in the

Southeast Rockford Service Area were notified and a joint utility meeting was scheduled.

Utilities represented at the meeting were Illinois Bell Communications, Northern Illinois Gas

Company, and Commonwealth Edison Electric Company. Other utilities such as Rockford

City Water Department, Rock River Reclamation District, Rockford Cable Television, and

GTE were also notified. .

Each soil gas sample location was marked with a pin flag and a fluorescent pink circle of

paint. A map and a brief description of the location was given to the utility companies. Due

to the large amount of locations, the utility companies agreed to clear all the locations in a

given area before moving on to another area. The utility company stated that a cleared

location would be free of utilities up to 18 inches in any direction. No utilities were

encountered or damaged during the soil gas sampling.
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4.0 SOIL GAS SURVEY

After soil gas locations were cleared in a given area, soil gas samples were collected. Two

methods were used to collect soil gas samples. A brief description of each method will be

included in this section.

4.1 METHOD 1 - SAMPLE COLLECTION USING TEDLAR BAGS

As described in the approved work plan, Tedlar bags were initially used to collect soil gas

samples. A 7-foot sample probe was pushed into the ground using a hydraulic unit located in

the rear of the TRC vehicle. The probe was pushed to a depth of 5 feet. A loose fitting

aluminum driving point was attached to the end of the probe to guide the probe into the

ground. The probe was then pulled off the point approximately 1-2 inches. This created an

annular space in which the soil gas could be evacuated from the ground. A section of Tygon

tubing was cut and a galvanized nipple was inserted into the tubing. This tubing was then

placed on the top of the probe. A copper compression fitting was placed on the galvanized

nipple. One quarter inch copper tubing was placed into the compression fitting and

tightened. The other end of the copper tubing was connected to a Tedlar bag inside an

evacuation box. A copper tube leading from the open space in the evacuation box was

directed to the high volume vacuum pump located in the vehicle. A diagram of this device

can be found in Figure 4-1.

Before a soil gas sample was collected, the probe was purged of ambient air. Purging was

done by disconnecting the brass compression fitting on the galvanized nipple and connecting

a silicone hose to it. The silicone hose was connected to the high volume vacuum pump and

the pump was then activated. Approximately 2 to 5 liters of soil gas were purged before

sampling.
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The copper tube was then re-installed on the galvanized nipple via the compression fitting.

The vacuum pump was activated. This created a vacuum in the evacuation box thus forcing

the Tedlar bag to evacuate sample from the probe directly into the bag. After the sample

was collected, the valve on the Tedlar bag was closed and the sample was given to the gas

chromatograph (GC) operator also located in the TRC vehicle.

A detailed description of the GC/soil gas sample injection method, as well as the QA/QC

procedures for the injections, can be found in Appendix A.

4.2 METHOD 2 - SAMPLE COLLECTION USING SYRINGE METHOD

The syringe method is similar to the Tedlar bag method with the exception of the evacuation

box and the copper fittings. A 7-foot soil gas probe is pushed 5 feet into the ground using

the hydraulic unit located in the vehicle. The probe is pulled off the aluminum point

approximately 1-2 inches. A section of tygon tubing is placed over a galvanized nipple. The

tube is then placed over the probe. A section of silicone tubing is connected to the nipple

and the other end is connected to the high volume vacuum pump (see Figure 4-2). The

pump is activated and 2 to 5 liters of soil gas are purged from the probe. While the vacuum

is still running, a syringe is inserted into the silicone tubing. The syringe is then purged by

drawing sample into the syringe then exhausting it back into the silicone tube. This is done

2 to 3 times to insure that no ambient air is in the syringe. A 10 milliliter sample is drawn

into the syringe. ' The syringe is removed from the silicone tube and capped. The syringe is

given directly to the GC operator where the analysis is completed. A detailed summary of

GC/soil gas sample injection methods .and QA/QC procedures can be found in Appendix A.

4.3 COMPARISON OF SAMPLE COLLECTION METHODS

CDM began the soil gas sampling using the Tedlar bag collection method. After collecting 4

samples, it became apparent that there were several problems with this collection method.

The processes of removing the silicone hose to connect the evacuation box after
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purging the probe could re-introduce ambient air into the sampling probe. Secondly, the

copper tubing assembly could not be properly decontaminated between samples, so a new

assembly had to be manufactured for each sample. This proved to be very time consuming

and costly.

(

CDM discussed these problems with IEPA and it was decided that six sample locations

would be sampled using both the Tedlar bag and the syringe method to compare the results

of the methods. Table 4-3 illustrates that the results from these two methods are in good

agreement. Figure 4-3 shows chromatograms from both methods for one of the sample

locations.

Because of the comparability of the results from the two methods and the problems

associated with the Tedlar bag method, it was decided by IEPA that the remaining samples

would be collected using the syringe method only.

4.4 SOIL GAS SAMPLE AREAS

The soil gas sample areas are described in the Results Section,of the TRC report

in Appendix A. The sample locations are presented in Figures 1-6 in Appendix B of TRC's

report.
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5.0 DISCUSSION OF jRjESULTS

During the survey a total of 225 soil gas samples were collected. These samples were

collected from six areas. Of these six areas, only two contained points of elevated

contamination in the soil gas. Those areas were Areas 2 and 4. Elevated levels of TCA,

TCE, and PCE were detected in Area 4 (greater than 1 ug/L). Elevated levels of PCE

(greater than 1 ug/L) were detected in Area 2.

The highest concentration of PCE found in Area 2 was 120 ug/L. Detection at this level

indicates the likely presence of PCE locally in the soil. A possible source of this PCE

contamination could be the Kishwaukee Auto Parts Store or adjacent junk yard, both of

which are located in the area of elevated contamination (see Tracer report, Appendix A).

The compounds PCE, TCE, and TCA were found in Area 4. These compounds were

detected at elevated levels. The highest concentration of PCE in this area was 14 ug/L. The

highest concentration of TCE in this area was 180 ug/L and the highest detect of PCE was

3400 ug/L.

According to a long time local resident, a furniture refmishing business was previously

located in Area 4 where the elevated readings of TCA, TCE, and PCE occurred. This

facility could possibly have been a source of the contamination (see Appendix A).

Areas 1 and 3 contained small concentrations (less than or equal to 5 ug/L) of VOCs in soil

gas. These concentrations are equivocal concerning whether a source is nearby. Areas 5

and 6 did not show significant concentrations (above 1 ug/L) of the target contaminants.

Although the contaminants were detected via soil gas, they were :detected near the detection

limit of the instrument (GC). Therefore, it is unlikely that these concentrations in areas 5

and 6 are indicative of a local source. Further representation of this can be found in the data

and isoconcentration maps found in Appendix A.
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CAMP, DRESSKR & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/20/91
CONDENSED DATA

SAMPLE

AIR
SO-2-8-5'
SG-2-10-5'

SG-2-11-5'
SG-2-12-5'
SG-2-19-5'

SG-2-18-5'
SG-2-20-5'
SG-2-21-5'

SG-2-22-5'
SG-2-23-5'
SG-2-24-5'-

SG-2-25-5'
SG-2-26-.V
SG-2-27-.V

SG-2-28-51

AIR

TCA
ug/1

0.01
0.1

0.05

0.02
0.2
0.2

0.5
0.01
0.1

. 0.04
0.03
0.1

0.01
0.1
0.1

0.01
0.002

TCE
ug/1

< 0.0003
< 0.006
0.001

< 0.003
< 0.003
< 0.002

0.004

< 0.003
<0.001

< 0.003
< 0.003
<0.001

<0.0003
<0.0006

0.3

< 0.0006
0.0003

PCE
ug/1

0.0006

0.0005
9

0.4
0.0007

0.2

0.03
0.0004
0.001

0.01
0.002
0.001

0.001
0.001
0.01

0.001
0.0003

Annly/.ed b\'.

PriKifed by:_

Dug



CAMP, DRESSER & MCKEE/S.E.ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/21/91
CONDENSED DATA

SAMPLE

A I R -
SG-2-1-5'
SG-2-2-5'

SG-2-3-5'
SG-2-16-5'
SG-2-17-51

SG-3-1-5'
SG-3-2-5'
AIR

TCA
ug/1

0.002
0.3

0.02

0.01
0.5
0.03

4
0.5

0.001

TCE
ug/1

0.0007
0.1

0.001

0.007
< 0.0003
< 0.0003

3
0.08

< 0.0003

PCE
ug/1

0.0007
0.001

< 0.0006

0.002
0.02

0.002

5
0.3

0.0003

Analyzed by^-
Proofed by:( O o



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/23/91

CONDENSED DATA

SAMPLE

AIR
SG-3-3-5'
SG-3-4-5'

SG-3-11-5'
SG-3-12-5'
SG-3-13-5'

SG-3-5-5'

SG-3-6-5'
SG-3-7-5'

SG -3-8-5'
SG -3-9-5'
SG-3-10-5'

SG-3-14-5'
SG-3-15-5'
SG-3-16-.V

SG-3-17-5'
SG^I-1-5'
SG-4-2-5'

SG-4-3-5'
SG-4-4-51

SG-4-5-5'

SG-4-6-51

AIR

TCA

ug/1

0.001
-0.1

0.0004

0.04
0.03
0.1

0.4
0.2

0.003

0.2
0.2

0.01

0.1
0.1

0.02

0.09
6
3

0.03
0.5

0.07

3
0.001

TCE
ug/1

0.0004
0.01

0.0004

0.002
0.002
0.2

0.03
0.001

0.0007

<0.0008
0.003

0.0004

0.0008
0.0007
0.0008

0.006
0.3
0.5

0.0008
0.01
0.004

: < 0.004
0.003

PCE
UR/1

0.0003
0.1

0.006

0.01
0.02
0.03

0.1
0.007
0.006

0.1
0.03

0.005

0.06
0.03
0.02

0.03
0.1
0.2

0.01
0.05
0.1

0.3
0.0003

Analyzed by:
Proofed by

ugan



CAMP, DRESSER & MCKEE/S.E.ROCKFORD, 1LLINOS1S SITE JOB #1-91-234-8
05/24/91
CONDENSED DATA

SAMPLE

AIR
SG-4-7-5'
SG-4-8-5'

SG-4-9-5'
SG-4-10-5
AIR

TCA
ug/1

0.002
0.1
0.3

0.03
3400
0.001

TCE
ug/1

0.003
0.001

< 0.002

0.002.
180

< 0.0005

PCE
ug/1 '

0.001
0.02
0.05

0.003
14

< 0.0003

Analyzed by: ,?~'0ugaj
Proofed by: ( O ' 0



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINIOS SITE JOB #1-91-234-8
05/28/91
CONDENSED DATA

SAMPLE
AIR
SG-5-1-5'
SG-5-2-5'

SG-5-3-5'
SG-5-4-5'
SG-5-5-5'

AIR
SG-5-6-5'
SG-5-7-5'
SG-5-8-5'

SG-5-33-5'
SG-5-9-5'
SG-5-11-5'

SG-5-12-2'
AIK

TCA
ug/1

0.001
0.2
2

0.003
0.2

0.007

0.0009
0.002
0.001
0.0007

0.2
0.001
"0.3

0.002
0.001

TCE
ug/1

0.002
< 0.004
< 0.004

0.0008
0.002
0.001

0.0008
0.001
0.002
0.001

< 0.001
0.002
0.01

0.004
0.001

PCE
ug/1

< 0.0002
0.01

0.008

0.0008
0.02

0.002

0.0009
0.0004
0.0004

< 0.0002

0.001
< 0.0002
< 0.0008

< 0.0004
0.0002

Annly/od by: S.Duga
Proofed



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/29/91
CONDENSED DATA

SAMPLE

AIR
SG-5-10-3'
SG-5-13-5'

SG-5-14-41

SG-5-15-51

SG-5-16-5'

AIR i
SG-5-17-5'
SG-5-18-5'

SG-5-19-5'
SG-5-20-5'
SG-5-21-5'

SG-5-23-5'
SG-5-22-51

SG-5-24-5'

SG-5-25-5'
SG-5-26-5'
SG-5-27-31

AIR
SG-5-28-5'

TCA
ug/1

0.002
0.005
0.003

0.001
0.003
0.1

0.001
0.08
0.2

0.07
0.3
0.2

0.1
0.0008
0.0006

0.008
0.0004
0.01

0.0008
0.003

TCE
ug/1

0.001
0.0006
0.0007

0.001
0.0007
0.0007

0.0009
0.001
0.002

<0.001
0.001
0.001

0.001
0.001
0.002

o.oor
0.001
0.003

0.0007
0.001

PCE
ug/1

0.0002
0.0006
0.0008

< 0.0005
0.0006

<0.0004

< 0.0002
0.002
0.001

0.008
0.008
0.008

0.0007
< 0.0004
< 0.0004

0.003
0.0008
0.0007

<0.0004
0.001

Analy/ed by.?—'
Proofed by:_( O o
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CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-5
06/06/91
CONDENSED DATA

SAMPLE
TCA
ug/1

TCE
ug/1

PCE
ug/1

AIR 0.002 <0.002 <0.001
SG-6-87-5' 0.002 <0.002 <0.001
SG-6-88-3' 0.0009 <0.002 <0.001

SG-6-89-5' 0.03 <0.002 0.2
SG-6-90-5' 0.005 <0.002 0.005
SG-6-91-5' 0.01 < 0.002 0.002

SG-6-92-5' 0.05 <0.002 0.004
SG-4S-93-5' 0.002 <0.002 <0.001
SG-6-82-5' 0.09 <0.002 0.08

SG-6-81-5' 0.006 <0.002 0.01
AIR 0.004 < 0.002 ' < 0.001

Analyzed by: M.^Sti'
Proofed bi



o o c
CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOR #l-91-234-S
06/05/91
CONDENSED DATA

SAMPLE

AIR
SG-6-29-5'
SG-6-30-5'

SG-6-31-4'
SG-6-32-5'
SG-6-33-5'

SG-6-34-3'
SG-6-35-5'
SG-6-36-5'

SG-6-37-5'
SG-6-38-5'
AIR

SG-6-39-5'
SG-6-40-5'
SG-6-41-5'

SG-6-42-S'
SG-6-43-5'
SG-6-77-5'

SG-6-83-5'
SG-6-84-5'
SG-6-85-5'

SG-6-86-5'
AIR

Analyzed by: M.
Proofed by: "ft

TCA
ug/I

0.003
0.002
0.005

0.001
0.003
0.001

0.009
0.04
0.002

0.03
0.0008
0.0008

0.009
0.009
0.004

0.01
0.003
0.006

0.005
0.005
0.004

0.005
0.001

Stivers
^•tc^e***?

TCE
ug/1

<0.001
<0.001
< 0.001

<0.001
<0.001
< 0.001

<0.001
< 0.001
<0.003

<0.001
< 0.001
<0.001

<0.001
< 0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001

PCE
-Jg/1

< 0.0007
< 0.0007
< 0.0007

< 0.0007
0.008
0.002

0.01
0.2

<0.002

0.006
< 0.0007
< 0.0007

< 0.0007
0.002

< 0.0007

0.004
<0.0007

0.001

< 0.0007
<0.0007

0.02

<O.Q007
< 0.0007

TVacer ReatsnrcH Corporation



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
06/04/91
CONDENSED DATA

SAMPLE

AIR
SG-6-8-5'
SG-6-9-5'

SG-6-10-5'
SG-6-11-5'
SG-<>12-5'

SG-6-13-5'
SG-6-14-5'
SG-6-15-5'

SG-6-16-5'
SG-4-17-5'
AIR

SG-6-18-5'
SG-6-19-5'
SG-6-20-5'

SG-6-21-3'
SG-6-22-5' .
SG-6-23-5'

SG-6-24-5'
SG-6-25-2'
SG-6-26-5'

SG-<S-27-5'
SG-6-28-5'
AIR

TCA
ug/1

0.002
0.006
0.004

0.0009
0.007
0.001

0.004
0.004
0.003

0.004
0.005
0.001

0.005
0.005
0.004

0.002
0.004
0.003

0.005
0.004
0.004

0.005
0.005
0.002

TCE
ug/1

<0.001
<0.001
< 0.002

< 0.002
< 0.002
< 0.002

<0.002
<0.002
<0.002

<0.002
<0.002
< 0.002

<0.002
<0.002
<0.002

< 0.002
< 0.002
<0.002

<0.002
< 0.002

' < 0.002

< 0.002
< 0.002
< 0.002

PCE
ug/1

< 0.0007
<0.0007
<0.001

0.08
0.006

<0.001

0.02
< 0.001
<0.001

<0.001
< 0.001
< 0.001

< 0.001
<0.001
<0.001

<0.001
< 0.001
<0.001

< 0.001
0.05

<0.001

< 0.001
0.004

<0.001

Analyzed by: M. Slivers
Proofed by:



o o
CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-5
06/03/91
CONDENSED DATA

o

SAMPLE

AIR
SG-6-53-5'
SG-6-54-5'

SG-6-55-3'
SG-6-45-3'
SG-6-46-5'

SG-6-47-4'
AIR
SG-6-48-5'

SG-6-49-5'
SG-6-50-5'
SG-6-51-5'

SG-6-52-5'
SG-6-44-5'
SG-6-1-3.5'

SG-6-2-5'
SG-6-3-5'
SG-6^-5'

SG-6-5-5'
SG-6-6-5'
SG-6-7-5'

AIR

Analyzed by: M.
Proofed by: 'ft.

TCA
ug/1

0.002
0.001
0.002

0.009
0.002
0.002

0.06 .
0.0009
0.002

0.009
0.006
0.004

0.01
0.01
0.01

0.005
0.006
0.002

0.004
0.002
0.004

. 0.001

Stivprs
^f^^f^

TCE
ug/1

<0.002 "~
< 0.002
<0.002

<0.002
<0.002
<0.002

<0.002
< 0.002
< 0.002

<0.002
<0.002
<0.002

<0.002
< 0.002
< 0.002

<0.002
<0.002
<0,002

<0.002
<0.002
<0.002

<0.002

I'CE
ug/1

<0.001
<0.001
< 0.001

<0.001
<0.001
0.001

0.002
< 0.001
<U.001

0.002
0.001
<0.001

<0.001
<0.001
0.001

<0.001
<0.001
<0.001

<0.001
<0.001
0.001

<0.001

Tracer Research Corporation



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/31/91
CONDENSED DATA

SAMPLE

AIR
SG-6-69-5'
SG-6-68-5'

SG-6-67-5'
SG-6-66-5'
SG-6-65-5'

SG-6-64-5'
SG-6-63-5'
SG-6-62-5'

SG-6-58-5'
SG-6-59-5'
SG-6-60-5'

SG-6-61-5'
SG-6-56-5'
SG-6-57-5'

TCA
ug/1

0.0009
0.004
0.004

0.02
0.008
0.008

0.002
0.005
0.005

0.01
0.01
0.01

0.007
0.005
0.02

TCE
ug/1

< 0.0002
0.0004
0.0007

0.0004
0.0006
0.0006

0.0006
0.0009
0.0006

0.001
0.0007
0.0005

0.0006
0.0006
0.0007

PCE
ug/1

< 0.0002
0.0003
0.0006

0.002
0.002
0.0008

0.0003
0.0009
0.002

0.001
0.901
0.002

0.002
0.002
0.008

AIR 0.0009 0.0004 0.0002

Analyzed by: S.J
Proofed by:'__



o o o
CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/30/91
CONDENSED DATA

SAMPLE

AIR
SG-5-29-5'
SG-5-30-5'

SG-5-31-5'
SG-5-32-5'
AIR

SG-6-76-5'
SG-6-74-5'
SG-6-75-5'

SG-6-73-5'
SG-6-72-5'
SG-6-71-5'

SG-6-70-5'
SG-6-94-5'
AIR

TCA
ug/1

0.001
0.02

1

0.1
0.08
0.001

0.002
0.008
0.2

0.03
0.1
0.3

0.1
0.06

. 0.002

TCE
ug/1

0.008
0.0008

< 0.0008

0.002
0.0008
0.001

0.001
0.0008
0.0008

0.0008
0.0008
0.0008

0.0008
0.0004
0.0006

PCE
ug/1

0.0002
0.001
0.002

0.002
0.001

0.0002

0.0003
0.0008
0.0004

0.005
0.004
0.009

0.01
0.006
0.0002

Analyzed by. S. DUJ
Proofed by:

Tracer Research Corporation
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Tracer Research Corporation

INTRODUCTION

A shallow soil gas investigation was performed by Tracer Research Corporation

(TRC) at the Southeast Rockford site located in Rockford, Illinois. The investigation was

conducted from May 13, 1991 to June 6, 1991 under contract to Camp, Dresser & McKee.

The purpose of the investigation was to delineate the extent of possible contamination in

the subsurface.

During this survey, a total of 225 soil gas samples were collected and analyzed.

Samples were analyzed for volatile organic compounds from the following suite:

COMPOUND DETECTOR

1,1,1-trichloroethane (TCA) BCD
trichloroethene (TCE) BCD
tetrachloroethene (PCE) ECD

The compounds in this suite were chosen as target compounds because of their

suspected presence in the subsurface and amenability to soil gas technology. Soil gas

samples were screened on a gas chromatograph equipped with an electron capture detector

(ECD).
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SHALLOW SOIL GAS INVESTIGATION - METHODOLOGY

Shallow soil gas investigation refers to a method developed by TRC for investigating

underground contamination from volatile organic chemicals (VOCs) such as industrial
/

solvents, cleaning fluids and petroleum products by looking for their vapors in the shallow

soil gas. The method involves pumping a small amount of soil gas out of the ground

through a hollow probe driven into the ground and analyzing the gas for the presence of

volatile contaminants. The presence of VOCs in shallow soil gas indicates the observed

compounds may either be in the vadose zone near the probe or in groundwater below the

probe. The soil gas technology is most effective in mapping low molecular weight

halogenated solvent chemicals and petroleum hydrocarbons possessing high vapor pressures

and low aqueous solubilities. These compounds readily partition out of the groundwater and

into the soil gas as a result of their high gas/liquid partitioning coefficients. Once in the soilv_y

gas, VOCs diffuse vertically and horizontally through the soil to the ground surface where

they dissipate into the atmosphere. The contamination acts as a source and the above

ground atmosphere acts as a sink, and typically a concentration gradient develops between

the two. The concentration gradient in soil gas between the source and ground surface may
f

be locally distorted by hydrologic and geologic anomalies (e.g. clays, perched water);

however, soil gas mapping generally remains effective because distribution of the

contamination is usually broader in areal extent than the local geologic barriers and is

defined using a large database. The presence of geologic obstructions on a small scale tends

to create anomalies in the soil gas-groundwater correlation, but generally does not obscure

the broader areal picture of the contaminant distribution.

Soil gas contaminant mapping helps to reduce the time and cost required to delineate

underground contamination by volatile contaminants. The soil gas investigation does this

by outlining the general areal extent of contamination. Conventional bore holes or

observation wells are used to verify both the presence and extent of the subsurface

O
2
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contamination as indicated in the soil gas survey. In this manner, soil gas contaminant

mapping can assist in determining the placement of monitoring wells. Thus the likelihood

of drilling unnecessary monitoring wells is reduced. The soil gas survey is not intended to

be substitute for conventional methodology, but rather to enable conventional methods to

be used efficiently.

EQUIPMENT

Tracer Research Corporation utilized a one ton Ford analytical van that was

equipped with one gas chromatograph and two Spectra Physics computing integrators. In

addition, the van had two built-in gasoline powered generators that provide the electrical

power (110 volts AC) to operate all of the gas chromatographic instruments and field

equipment. A specialized hydraulic mechanism consisting of two cylinders and a set of jaws

was used to drive and withdraw the sampling probes. A hydraulic hammer was used to

assist in driving probes past cobbles and through unusually hard soil. Where there was, no

van access, sampling probes were hand pounded to depth.

SOIL GAS SAMPLING PROCEDURES

Sampling probes consisted of 7 foot lengths of 3/4 inch diameter hollow steel pipe

that were fitted with detachable drive tips. Soil gas probes were advanced 2 to 5 feet below

grade. Once inserted into the ground, the above-ground end of the sampling probes were

fitted with a steel reducer and a length of polyethylene tubing leading to a vacuum pump.

Gas flow was monitored by a vacuum gauge to insure that an adequate flow was obtained.

To adequately purge the volume of air within the probe, 2 to 5 liters of gas was

evacuated with a vacuum pump. During the soil gas evacuation, samples were collected in

a glass syringe by inserting a syringe needle through a silicone rubber segment in the

evacuation line and down into the steel probe. Ten milliliters of gas were collected for
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immediate analysis in the TRC analytical field van. Soil gas was subsampled (duplicate

injections) in volumes ranging from 1 uL to 2 ml., depending on the VOC concentration at

any particular location.

Sample probe vacuums ranged from 1-20 inches Hg. The maximum pump vacuum

was measured at 30 inches Hg.

ANALYTICAL PROCEDURES

A Varian 3300 gas chromatograph was used for the soil gas analyses. It was

equipped with an electron capture detector (ECD). Compounds were separated on a 6' by

1/8" OD packed column with OV-101 as the stationary phase in a temperature controlled

oven. Nitrogen was used as the carrier gas.

Halocarbon compounds detected in the samples were identified by chromatographic^J)

retention time. Quantification of compounds was achieved by comparison of the detector

response of the sample with the response measured for calibration standards (external

standardization). Instrument calibration checks were run periodically throughout the day

and system blanks were run at the beginning of the day to check for contamination in the

soil gas sampling equipment. Air samples were also routinely analyzed to check for

background levels in the atmosphere.

Detection limits for the compounds of interest were a function of the injection

volume as well as the detector sensitivity for individual compounds. Thus the detection limit

varied with the sample size. Generally, the larger the injection size the greater the

sensitivity. However, peaks for compounds of interest were kept within the linear range of

the analytical equipment. If any compound had a high concentration, it was necessary to

use small injections, and in some cases to dilute the sample to keep it within linear range.

This may have caused decreased detection limits for other compounds in the analyses.

The detection limits for the halocarbon compounds were approximately 0.0002 ug/L.

O
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Detection limits were dependant upon the conditions of the measurement, in particular,

the sample size. If any component being analyzed was not detected, the detection limit for

that compound in that analysis is given as a "less than" value (e. g. < 0.1 ug/L). Detection

limits obtained from GC analyses were calculated from the current response factor, the

sample size, and the estimated minimum peak size (area) that would have been visible

under the conditions of the measurement.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation's normal quality assurance procedures were followed

in order to prevent any cross-contamination of soil gas samples. These procedures are

described below:

Steel probes are used only once during the day and then washed with high

pressure soap and hot water spray or steam-cleaned to eliminate the possibility of

cross-contamination. Enough probes are carried on each van to avoid the need to

reuse any during the day.

Probe adaptors (TRC's patented design) are used to connect the sample probe

to the vacuum pump. The adaptor is designed to eliminate the possibility of exposing

the sample stream to any part of the adaptor. Associated tubing connecting the

adaptor to the vacuum pump is replaced periodically as needed during the job to

insure cleanliness and good fit. At the end of each day the adaptor is cleaned with

soap and water and baked in the GC oven.

Silicone tubing (which acts as a septum for the syringe needle) is replaced as

needed to insure proper sealing around the syringe needle. This tubing does not

directly contact soil gas samples.

Glass syringes are usually used for only one sample per day and are washed

and baked out at night. If they must be used twice, they are purged with carrier gas
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(nitrogen) and baked out between probe samplings."

Injector port septa through which soil gas samples are injected into the

chromatograph are replaced on a daily basis to prevent possible gas leaks from the

chromatographic column.

Analytical instruments are calibrated each day by analytical.standards from

Chem Service, Inc. Calibration checks are also run after approximately every five

soil gas sampling locations.

Subsampling syringes are checked for contamination prior to sampling each

day by injecting nitrogen carrier gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check the sampling

apparatus (probe, adaptor, 10 cc syringe) for contamination by drawing ambient air

from above ground through the system and comparing the analysis to concurrentlj(~J

sampled ambient air analysis. ,

All samp ling" and subsampling syringes are decontaminated each day and no

such equipment is reused before being decontaminated. Microliter size subsampling

syringes are reused only after a nitrogen carrier gas' blank is run to insure it is not

contaminated by the previous sample.

Soil gas pumping is monitored by a vacuum gauge to insure that an adequate

gas flow from the vadose zone is maintained. A reliable gas sample can be obtained

if the sample vacuum gauge reading is at least 2 inches Hg less than the maximum

pump vacuum.

s~*\
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RESULTS

A total of two hundred and twenty-five soil gas samples were collected and analyzed

in the field. Analytical data is condensed in Appendix A. Isoconcentration contour maps

with sampling locations and compound concentrations are in Appendix B.

Ambient air samples were collected during the course of the investigation to help

evaluate the level of significance for the selected VOCs. The level of significance is simply

the level above which concentrations are considered to be significant in terms of

groundwater or soil contamination. The level of significance for each target compound is

based on several factors; concentrations in ambient air, background levels, and TRC's past

experience. Based on the evaluation of these factors, the level of significance for the

selected target compounds was determined to be approximately 0.1 ug/L for halocarbons.

In other words, soil gas concentrations of TCA, TCE, and PCE greater than 0.1 ug/L may

indicate possible VOC contamination in the soil or groundwater.

Study Area 1 covers an area from Blair Street on the west to Ninth Street on the

east, and from Sawyer Road on the north to Taft Road on the south. Forty-six locations

were sampled and analyzed for TCA, TCE, and PCE (Figure 1). The highest level of TCA

was found at sampling location SG-1-47-5' (0.7 ug/L) and forms the eastern most boundary

of an irregular shaped TCA plume (Figure la). PCE was detected at a concentration of 4

ug/L at SG-1-28-5' and forms the anchor of a PCE plume that stretches approximately 1600

feet to the northeast and is approximately 500 feet wide (Figure Ib).

Study Area 2 is bounded by Harrison Avenue on the north, South Avenue on the

south, Olsen Street on the west, and Kishwaukee Street on the east (Figure 2). Samples

were collected from twenty-eight locations for analysis. Sampling locations SG-2-16-5' and

SG-2-18-5' had the highest detected concentrations TCA (0.5 ug/L) and form the central

portion of a plume that is approximately 1600 feet by 400 feet (Figure 2a). SG-2-9-5' had
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a concentration of 120 ug/L for PCE and is the center of a plume that is 800 feet by 600

feet (Figure 2b). The centers of these two plumes are approximately 800 feet apart

indicating independent sources.

Study Area 3 contains seventeen sample locations found between Eighth and Ninth

Streets, and Alton and Willis Avenues. TCA, TCE, and PCE were found in their highest

levels of 4, 3, and 5 ug/L respectively, at SG-3-1-5. Due to the plume configuration and its

location just east of a solvent storage area, it is likely that this is the source for the VOC's

seen at this study area.

At Study Area 4, ten soil gas samples were collected from Harrison to Alton Avenues

between Cannon and Marshall Streets (Figure 4). Sample SG-4-10-5' had high

concentrations of TCA (3400 ug/L), TCE (180 ug/L), and PCE (14 ug/L). This was the

highest level of VOC's seen at any of the six study areas and forms the center of an^—-/
' - ^ f-\- :r ,1i .-^

irregular shaped plume (Figures 4a and 4b). This is likely to be the source area of the

contamination at this study area, however more testing to the east would be necessary to

determine the eastern boundary of the plume.

Study Area 5 contained thirty-three sampling locations located around the U C

Industries Building (Figure 5). TCA was found at several isolated locations in this study

area, of which the highest concentration was 2 ug/L at SG-5-2-5' (Figure 5a).

A large section was covered by Study Area 6 stretching from American to Sandy

Hollow Roads, and Alpine Road to Pyramid Drive(Figure 6). Ninety-one samples were

collected and analyzed from this section. No significant levels of the target VOCs were

found at this site.

CONCLUSIONS

Of the three selected VOC's TCA was the most prevalent having been detected at

levels considered significant at five of the six study areas examined (Figures la, 2a, 3a, 4 a,

8
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and 5a). TCE, on the other hand, was found at relatively few locations at high

concentrations. Significant concentrations of PCE were found at Study Areas 1, 2, 3, and

4 (Figures Ib, 2b, 3b, and 4b).

Areas of high levels of target VOCs indicating possible source areas of

contamination with regional importance are found in Study Areas 2 and 4 (Figures 2b, 4a,

and 4b). Further investigations are needed to better define the source and extent of

subsurface contamination.
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CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8

05/13/91
CONDENSED DATA

SAMPLE

SG -1-46-5'
SG-l-39-5*
SG-1-40-5'

SG-1-41-5'
SG-1-42-5'

0.006
0.01
0.01

0.08
0.2

<0.0004
<0.0004
<0.0004

0.001
<0.0004

0.04
0.0007

Proofed by:J?L



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #l-91-234-S
05/15/91
CONDENSED DATA

SAMPLE

AIR
SG-1-10-5'
SG-1-9-.V

SG-1-8-5'
SG- 1-7-5'
SG-1-6-5'

SG-1-5-5'
SG-1-28-5'
SG-1-29-5'

SG-1-32-5'
SG-1-33-5'
SG-l- l l - .V

SG-1-12-5'
AIR

TCA

ug/1

0.002
0.003
0.01

0.008
0.1
0.02

0.3
0.3
0.2

0.1
0.2
0.1

0.06
0.002

TCE

ug/1

0.0006
0.0006
0.001

0.008
0.01
0.004

0.0008
0.02

<0.08

0.005
<0.001
< 0.0004

<0.001
< 0.0004

PCE
ug/i

< 0.0004
0.0007
0.001

0.0005
0.002
0.001

0.002
4

0.03

0.2
0.2

0.001

0.002
< 0.0002

Analy/cd kf
Proofed In1:1

Jugan O o



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOB #1-91-234-8
05/16/91 "
CONDENSED DATA

SAMPLE

AIR
SG-.1-13-5'
SG-1-14-51

SG-l-i5-5'
SG-1-16-5'
SG-1-18-5'

SG-1-17-5'
SG-I-2I-5'
SG-1-22-5'

SG-1-23-5'
SG-1-24-5'
SG-1-25-5'

SG -1-26-5 '
SG-1-27-5'
AIR

TCA
ug/I

0.002
0.03
0.008

0.03
0.1
0.3

0.02
0.1
0.02

0.07
0.3
0.03

0.3
0.1

0.0006

TCE
ug/1

0.006
< 0.0004
< 0.0004

< 0.0008
<0.001.

0.1

< 0.0006
< 0.004
< 0.004

< 0.0008
< 0.0008
< 0.0008

<0.0008
< 0.0008
< 0.0008

PCE
ug/1

0.002
0.002
0.001

0.002
0.01
0.2

0.01
0.06
0.004

0.04
0.04
0.003

0.2
0.0004

< 0.0002

Analyzed by: S. Dng.
Proofed



CAMP, DRESSER & MCKEE/S.E. ROCKFORD, ILLINOIS SITE JOI) #1-91-234-8
05/17/91
CONDENSED DATA

SAMPLE

AIR
SG-1-1-51

SG-1-3-5'

SG-1-4-5'

SG-1-30-5'
SG-1-31-5' -

SG-1-2-5'
SG-1-19-5'
SG-1-20-5'

SG-2-9-5'
•SG-2-4,5'
SO -2-5-5'

SG-2-15-5'

SG-2-14-5'
SG-2-13-5'

SG-2-6-5'
SG-2-7-5'

AIR

TCA
ug/1

0.002
0.002
0.02

0.3
0.2

0.07

0.008
0.06
0.02

0.003
0.1
0.07

0.002
0.001

< 0.0006

0.02
0.004
0.002

TCP.

ug/l

< 0.0005
<0.001
0.004

0.06
0.05

< 0.001

< 0.001
< 0.001
< 0.002

0.04
< 0.005
< 0.005

< 0.005 -,
0.0005

0.3

0.04
< 0.002
<0.0005

PCE
ug/1

< 0.0003
0.0006
0.001

0.002
0.002
0.001

0.0003
0.02
0.02

120
0.03
0.02

0.006

< 0.0003
1

0.1
0.02

0.0005

Analyzed by: S
Proofed by:_L O o
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Project

"Rite In th« Rain"—a unique all-weather writing surface cre-
ated to shed water and lo enhance the written image. Makes it
possible to write sharp, legible field data in any kind of weather

a product of

J. L. DARLING CORPORATION
TACOMA, WA 98421-3696 USA
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î

ie-

L-(

^

,

i

Z

r

{
3

>\

<
-v

n
X*

C

r
I

n

rJ

1

re

S

/

\l

\

-d

[

y ^

C.

0

-

V

•

K

f

t.V*

W
?
i
•̂
,v

(
r

r
j

n
&.<
•^

<f
v(

ifl

9

IV

J

Q

/:

^

,.— i

^\

)
V

.V

*

>;v

—

?.

^
-^

\

k
c

o

.«*
>

cH
f>

r»
1

L

4
-1

•/

( j

.

',.

•\

{
b

••

K

— X

V.I

1
A

i
,
>
-f

••

^

>

•f

>





fP'r-??-•

&A
v:.

f

L

\

/ 'I

/

..a-

//

1 w
l I

H
•i i i i'

t)

M

fl »

I

' j
J

<«.wv

c ..rf v/U.<A

<•'•: fr
; !UHi

(1̂

lof.

•!
I

/i-:

^6V

^ Aiv

M i

I ! i





i*

'?•» >r*'< v-o <-

" ~ !

A;!) r.W/.i'X

f'-i

S i - f -

x) , f- ,^

<-

C»-Y^»C>

C")

vt|p

i.



i;>

r.;
II

V̂t

*fH> l*.W'i.<, k

A • „ I ,'

T.

y« \zy-i

ct

•T

! ̂ / J

K

Pi

X"1

<.

.Tew)

.-/^



1*

01

ii\\\\><>. If, J\

\ \

«r

f f -

(f. ,-*-t-\\

C € . V ,

Wt.|
'-./\ X^O

'" •"";

'i

• U,

rt.^jo/

i

* • ) •
£--/J*4

Ti

, ; i l

!W
t

^

-1 — I — f

j i-^rt
! |

1 !
I ' XI"

4W

n ^
H

NiT

P

i:
*w

[41;

'̂O|KV

«th
•ftnHn

f T l I I I

rl>|W
h j |4* '
1 ̂ ^

i. :HM

I ' 1 ' V J *••} / i

twHikl U
^s

7 >

3-

«W»|

k*

tv

:*

«k^

^<^

Tl

4i •

-M

4jj«W
B'̂ vT'

y.
kit

.̂^Mc
>Wvi/

ill



5(x? vee-T ' £.5—J c <
f

I;v;
ipj 'ilU



0RW

jjj:

$W





,v«r.x\^

V v «- f— <-/ ii <" ,



I

S!'-

fa

&,'•'•'

I



*i?

:.- <i

•^1' \ •>
. .3 J Cur--) —

H-
i<*

e

5X

.

y^j.
1 l>

•p- / y-
klf Mtf V-

v? <i
» I I'.Tt

/f (*!

, ̂ -M

I W!^

•^r*

-x^ - f

-«^^

-i, '-a-V- I '\] • i '
Ifd l^wf I ;;

M

0.

-J?.

•e!

r

L

*

cV?<?V

Cs

F\i<- . •

ib
eW iHte

r ^
•rjuj

H41

u
r^^i 1 1 1 j

LLiii
••iHw i)l-^6L

^b.-i.y.o.^i'lt.





1

EV
Ml! *--M H< i i



li'v

I'

1

-^^^,1 p vv

55
^^ VI

$•
J !

:;;Dl

\V)

n

0

<yi-u*

U 7
ery

ir f

11

ii
ctpn<

*v.
•5^-r

Ifr-C rx.V5

î
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Roadway of any Width, Side Slopes I'/i to 1.
In the liouie below opposite 7 undei 'Cut 01 fill" and utirtei 3

•s^Juot JUKI • lead 1 1 0. the distance out liom the side stake al leti Also.
^TT>r>-̂  - ^y* *""* opooslH.11 undei "Cut 01 fill" and under .1 read 167. the

*A A "'*fg '̂ S-x. distance oullrom the side stake at iloM.

^,^1, r.Js "°""" .,0^4 -̂-

5

o

0
i
2

3
4

r>
ft
7

a
9

10
1 1
12
13
14

15
IP
17

IR

19
20
21

2?
23
.'4

0 [ " _ . _ _ _ ) 2~J 3 J 4 J 5 6 • 7 .8 >w,
Distance oul liom Side a Shouktm Slake || °

00
1 b
30
4 5
B O

7 5
10 .

Hi"-,
120

; '.is
150
if. <,
160
KI5
21 0
2? 5
>40

2S5
?70

?fl',
Mr
n '
131
34 '

i W (
25 | 'I''
;>fi • . | 3u i
.-; '' «: '.
28
29
30

31
32

33
34

35
36
.17

38
39

40

4 2 1 1

43 S
451)
465
460

4 9 5
510

525'

540
555

570
!>fl5
600

0?
t 7

3 2
4 7

62
7 7

9 2
10 7
122
137

152
in 7

192
10 '

21 7
227

2 4 2
?5 7

2 7 2
287
.102
31 7

33?
34 7

362
37 7

392
40 7

4 2 2
4J 7

45.2
46.7

482
49.7

51.2
527
54 2
55 7

5 7 2
587

HO?

0.3
1.8
33
4 8
63
7 8
93

108

123
138
153
168
183
108
21 3
228
24,3
258
?73
288
303
31 8
333
34 fl
363
3 7 8
393

408
4 2 3
4 3 8
453
468
48.3
498
51.3
528
543
558
573

588

no 3

0.5
20
3.5
50
6.5
60
9 5

11 0
125

140
155
170
185
200
21 5

230
245
260
27.5
290
30.5
320
33.5
350
365
380
39.5
41.0
42.5
44.0.
455
470
48.5
500

51 5
530
54.5
56.0
575
590

60.5

0.6
21
36
5 l
66
8 1
96

1 1 1

126
14 1

156
17 1

186
20 1
21 6

23 1
246
26 1
276
29 1
308
32 1
336
351
366
38 1
396
41 1

42.6
44.1

456
47.1

48.6
50.1
51 e
53.1
546
56.1
576
59 1
606

0.8
23
36
53
6.8
83
98

11.3
128
14.3

15.8
173
186
203
21 8

233
248
26.3
278
293
30.8
323
336
353
36.6

383
398
41 3

428
44 3

458
473
488
503
51 8
533
548

563
57.8

593
.606

0.9
24

3.9
54

69
8 4

99
11 4

129
14 4

159
174

189
204

21 9
234

249
264

279
294

309
324

339
354
369
384

399
41 4

429
44 4

459

4 7 4

48!)

504

51 9
534

54.9
564

57.9
594

609

1.1

26
4 1

56
7 1

8.8
10.1
11.8
131
146
16.1
178

191
206
22 1
236
251
268
28 1
296
31 1
326
34 1

356
37 1
386

40 1
41 6
43 1
446

46 1
47.6

49 1

50.8
52 t
536
55 1
56.6
58 1
596
61 1

1.2
2.7

42.
57

7.2
8.7

102
117

132
14.7

162
17 7

19.2
207

222
237

252
267

28?
297

31 2
327

342
357
3 7 2
387

40?
41 7

432
M 7

462
4 7 7

492
507
522
53.7

55.2
567

58.2
59. /
61 2

1.4

29
4 4

59
7.4

89
104

11 9
134

14.9
164

179
19.4

209
224

239
254

269
284

299
31.4

329
344

359
3 7 4

389
404

41 9
434

449
46.4

47.9
494

509
524

539
554

569
584

599
61.4

0
1

2
3
4

5
8
7

B
9

10
11

U
13
14

15
16
17

18
19
20
21

22
23
24

25
26
27

28
29
30
31
32

33
34

35
36
37

38
39

40

a^-^^^L
ALL-WEATHER WRITING PAPER
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Project

"Rite In the Rain"—a unique all-weather writing surface cre-
. ated to shed water and to enhance the written image: Makes it
possible to write sharp, legible field data in any kind of weather.

a product o<

J. L. DARLING CORPORATION
TACOMA, WA 98421-3696 USA
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DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING

Roadway of any Width. Side Slopes W lo 1.
In the ligure below opposite 7 undei "Cut 01 fill" and undei 3

•s.su»i true lead 1 1 0. the distance out from the side stake at left Also.
;vTf*T>>>__ji*lot *»« opposite 11 under 'Cut 01 Fill" and undei 1 lead 167. the

Av A ^-Vp ^S.- distance out Irom the side stake at right

^^X^MV% :.
^~>'~"'~t~'~>*''*»"i> *««-L_1.Ss^r«*

0 __

d

0
i
2
3
A

r,

f,

7

H

9
10
11

12
13
14 •

15
IS
17

18
19
20

21
22

21
?4

2r'
;'S
?'
2B
2"
30
31
32
33
34

35

3fi
37

38
39

40

o [_n .2 .3 .4 .5 6 .7 8 .9

Distance oui liom Side 01 ShouWei Stake

00.
i S
3D
4 5
60
7 5

HO
10 T-,

120
I'I5
150
165
180
195
21 0

22'.
240

255
270
20^,

WO
31 5

3.10
14 5

3GO
17 S

390
4O '•

4? f '

4 ^ '•

4S| I

4 6 5

480

495

510
525
540

555
570
585
600

02
1 7

32
4 7

62
7 7

9.2
107

122

13 7
15.2
167

182
197

21 ?
22 I

242
25 7
27.2
28.7
302
31 7
332
34 7

3*2
37 7

392
407
422
43 7

45.2
46.7

482
4 9 7

51 2
52.7

54.2
55.7

572
587

602

03
1 8
3.3
4 6
63
7 8
93

10.8
123
138
153
168
181
198
21 3

228
243

256
2 7 3
288
303
31 8
333
.14 6

.16.1

.176
393
408
423
438

453
466
483

498
513

528
543

558
573
588

603

05
2.0
3.5
5.0
65
80
95

11 0
125
140
155
17.0
165
20.0
21.5
230
24.5

260
27.5
290
305
320
335
350
365
380
39.5
41.0
425
44.0
45.5
47.0
485
50.0
S1.5
530
545
58.0
575
590
605

06
2:1
36
S 1
6.6
8.1
96

11 t

126
14.1

156
17 1

186
20.1
21 6
23 1
246

261
276

29.1
30.6
32 1
336

351
368
38 1
39.6
41.1

426
44.1

45.6
47.1

48.8
501

51.6

53.1
546
561
576
59.1
606

0.8
23
38
53
68
83
9.8

11.3
128
143
158
173
188
203
21 6

233
248
263
278
293
30.8
323

338
353
36.8
383
39.8
41 3

42.8
44.3
45.8
47.3

48.8
50.3
51.8
53.3

54.8
583
578
593

608

0.9
2.4

3.9
5.4

69
84

99
11 4

129
14.4

15.9
17.4

18.9
204
21 9
234

249
26.4

279
294

309
32.4

339
354

369
384

399
41 4

429
444

459
47.4

489
504

51.9
53.4

54.9
56.4

57.9
59.4

609

1 1

26
4,1

5.6
7 1

86
10.1
11.6
13.1
14.6

16 1
17.6
19 I
20,6
22.1
23.6

25 1
266

28.1
296

31,1
326-
34.1
356
37 1

386

40.1
41.6
43 1
446

46 t

476
49 1
506
52.1
53.6

55.1
566
58.1
596
61.1

1 2
2 7
4 2
57

7.2
8.7

102
11.7

132
14.7

16.2
177

19.2
207

222
237

252
26.7

282
29.7

31.2
327

342
357

372
38.7

402
41.7

432
44.7

462
47.7

49.2
50.7

522
53 7

552
56.7

58.2
597

61 2

1 4

29
4 4

59
7 4

89
104

11 9
134
149
16.4

17.9
194

209
224

23,9
254

269
284

299
31 4

32.9
344

35.9
374

389
40.4

41.9
434

449
46.4
47.9
49.4

509
524

53.9
55.4

56,9
584

599
81.4

s_

0
1

2
3
4

5
6
7

8
9

10
11

12
13
14

15
16
17

18
19
20
21

22
23
24

25
26
27

28
29
30
31
32

33
34

35

36
• 37

3B
39

40

&%f /tei***—
ALL-WEATHER WRITING PAPER ff

Name_

Address $7. Vu

Phnn* '?'/?- I 3) 3

Project

"Rite In the Rain"—a unique all-weather writing surface cre-
ated to shed water and to enhance the written image. Makes it
possible to write sharp, legible field data in any kind of weather.

a product of

J. L. DARLING CORPORATION
TACOMA, WA 98421-3696 USA
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APPENDIX C

MOjNITORING WELL CONSTRUCTION SUMMARIES



CDM
^ p/«w»»aAm4vwvwT»*wcor«»a««n» VCLL CONSTRUCTION SI/WRY

Project: 4$ %t**?tt& Client: ^^P/V Hell No: MU)e/A

KNTONTTCf;r
!>>:•

iU

»

10

.

• — fftorfcr/yf .

j* ORILLIM3 SUWRY

.] if "'?"' ( ^
•j^ll^l Drilling Co: J- r^A-r<>-o"c * Pr&£as- Drillers: '//x-i c-^e/w^ "
n Drill R1g Make/Model: <^t^\e'^f

JA Borehole Disasters: Z- 'Zf " Drilling Fluid: //A
^-_/f//^ Bits/Depths: ^ -2$ " ^<X}

•irj Total Depth: ^o ' Depth to Water: tyb '

'•\ Supervisory Geologist: R- LAW-T^

r%*l
':j HELL DESIGN
• ,

g " Casing Material: ^?V 57>>Axurj?^ Diameter: *- Length: '""lo^z

B , Screen Material:'̂ '1/ ^T-A-/VX/«WT&^ Diameter: <?" Length: /^'x

^ Slot Size: ^^J/c"1 Setting: ^S ' - 22 '

3 mti»r Material: 5', ̂ c.* <^p Setting: K'-eiC'/fa>''f<^ >£*);?</.? '-7<'6<e<ts

S Seals Material: Setting:
S Grout: \/0L6i,fl-.f Setting: 3'- 7-yv$~

S Surface Casing Material :f.f" sfe^f Setting: - z f c j'; $%•* ' .'* co^cr*k
jg — screen

S TIME LOG " Started Completed

3? Drilling: ^ /«?-?•/?/ & ^'^" ^J^T-Av (̂ - ^;73^

j§ Installation: Mlf/fl & l&2o 6,/zxJi/ (3 ffi^o
IB Development: tfiffvi (Q io}o ~f-li&\^\ © 'J/o
?s

HELL DEVELOPS

* fl / 1 f* i
Method: X/H AX — / / M. e ai'r /< rr

Static Depth to Water: - V t '

Purplng Depth to Hater: M*f i^enureJ

Purplng Rate: /.^<^^ Specific Capacity: * - * •

Vblune Pumped: ^50 <\AI



CDM
scwnttfs.

Project: $<T £°cL£tr<t Client: TCPA

wai coNSTRucnQ;
Well No: MW-101 B

f/forfcr/yf
CAS/MS

DRILLING SIMWY

= | Drilling Co: i/oA« AsSoc. Drillers:
Drill Rig Make/Model: £us £r«f

Borehole Diameters; Q-lli' '•

Bits/Depths: 0-i3C': ll"

Total Depth:

rcfArt, ;

'• C" Drilling Fluid:Q-/?x/.-tgttf,Hi

-•R< -lxg/<r 4» f f ;4
Depth to Hater: <fT.&' (i,«lrci

Supervisory Geologist:

WELL DESIGN

Casing Material :J

Screen Material:
Slot Size:

r
: j 2-

Joy ss Diameter:

Length:_

Length:
,1ng; IW.(- \*0.\ '

•-•1^ .̂ >. j, •> / V O - I ^ I ; KA4>« JP.W.I

Filter Material: n9-ivo / . f,ye s^
rjjii ii M>J p^gy^ y0 ̂ c |a Sett1ngl_

Grout: f Ct*e«r- ^eufenffe Sett1ng:_
flBMnMH_w^^_^H_^_HH^H_^_._v^_^^^^ «

Surface Casing Material; ^ ^(4/>;/>eSetting:

- / ? 4 ' l"t

13(>'

TIME LOG '"fs °^^r 'restarted

Drilling:

Installation:

Development:

Cmpleted

1*6/91 <O

-̂

?/lt/9l,

HELL DEVELOPMENT

Method: «• A'Pf.

Static Depth to Water:_
Punping Depth to Water:
Pumping Rate: '"
volume Pumped: ;

Vi

Specific Capacity:



CDM
tnvtronm*ni»l togin*>rl •ciwwii.
plinnm 4 mtnugumtrt cor*u**m HELL CONSTRUCTION SIMWY

Project: KWffcKP Client: Well No:

PROTECTIVE
C A SIN 9

DRILLINS SUWRY

= | Drill ing Co: f Drillers:

Drill R1gMake/M3de1:_

Borehole Diameters: :

Bits/Depths:_

Total Depth:

Drilling Fluid: A//V

2-r

Depth to Water: -

Supervisory Geologist:

HELL DESIGN

Casing Material:_

Screen Material:

Diameter:

Slot Size: O^tflO"

Diameter:

Setting:_

Filter Material; fmcA $A/i»!> Sett1ng:_

Seals Material: Bg>/ic/j.-r.f C£e£v/Setting;

Setting:

Lengthy

Length:

Grout:_

Surface Casing Matedal;r,sr" sf<J Setting:, -2

TIME LOG

Drilling:
Installation:

. Development:

Started Oompleted

€ / 52x.fr

<£>• /voo

HELL DEVELOPMENT

Method: /«*J-l'\e / / f f

LO
t

Static Depth to Hster:_

Piirplng Depth to Hater:

Pumping Rate: 8_

VoluTe Pumped:
Specific Capacity:



CDM

Project: Client;

.ti&.

K
II [«•KNTONTTe

MLLIT1 JV.

•—PROTECTIVE
_ C A SIMS
ff

I
?:1

•MAVCL
PACK

DRILLING SUtlARY

= 1 Drilling Co:

Drill R1g Make/Model:_
Borehole Diameters ;_j
Bits/Depths: V.
Total Depth:
Supervisory Geologist:

WELL DESIGN

Casing Material:

Screen Material:
Slot Size: 6

Filter Material:_

'Seals Material:_

Grout: V<?i-tct

<.*

WELL CONSTRUCTIoQ)f

Well No:

Drillers:

Drilling Hu1d: A//V

Depth to Water:

Diameter:

D1ameter:_
Setting:

Length:_

Length:

Surface Casing Material ;r.S-"

Setting: &<S~ioo'(£Z£c);s+'- &.'

Setting: '

Setting: 3'

Setting; - 2- ~$ ', Jc.f CXA c Q XAC re.^<

TIME LOG

Drilling:

Installation:

Development:

Started Completed

(S.

HELL OEVELORCNT

CO
i

Method: a.ir

Static Depth to Water:_

Purping Depth to Water:

Purping Rate: ?

Voltre Pumped: 67s" ^
Specific Capacity :_____f____(2



CDM
HELL CONSTRUCTION SUWRY

Project: Client: Well No:

PROTECTIVE
CASINt

DRILLING SU*WY

Drilling Co: __

Drill Rig Make/Model:

Borehole Diameters:̂

B1ts/Dapths; /*"lr,-

Total Depth:

Drillers;

Pec/
ry; (, " f-0 (S$ 'prill Ing fluid :

Depth to

Supervisory Geologist:

Mjrter: 1$ ?' **((l>eir
^̂  +J i* i T"»> v/ • t •

WELL DESIGN

Casing Material:_

Screen Material :_

Slot Size:

^0/5 .? Diameter: >"

_... ... . .
Filter Material; /.

K. JoV D1aneter:_

Setting:

Setting:

Setting;Grout:

Surface Casing Material; srr'V^/ setting: -•

- /

TIME LOG

Drilling:

Installation:
Development:

Started

09ZQ

WELL DEVELDTWfT

Lengths

Length:

Completed

CA s I'M

uo
I

Method:

Static Depth to HBter:_

Pimping Depth to Water:

Pumping Rate: '

Volume Pumped:

4. M •" lv **

Specific Capacity:



CDM
. KHfltHU.
con*u*w* VCLL

Project: Client: Well No:

PROTECTIVE
C A SIN 6

ORILLUG SIWARY

: -pill — I Drilling Co: _5___ £ /Vs^rr, Drillers:

Drill Rig Make/Model:_

Borehole Diameters: i

Bits/Depths \Jj_

Total Depth: (

Drilling Fluid: A//V

Depth to Water:

Supervisory Geologist:

WELL DESIGN

Casing Material:_

Screen Material:;

Slot Size: O

Diameter:
Diameter:_

Setting: '.

Length:_

Length: /<?'

Filter Material :____________/_//£_

Seals Material:_

Grout:

Setting: *1 ~

__p) Setting:_

Setting:

</.$•

Surface Casing Material :r.S" Setting; -2 +* concre te .

TIME LOG

Drilling:

Installation:

Started Completed

HELL DEVELOPMENT

Method: JuaJ-li\t. a.V
Static Depth to Hater; - zt

Pulping Depth to Wster: *<•<

Purplng Rate: &-Z

Voluie Pumped:

Specific Capacity: * » • *



CDM
suttntr WELL CONSTRUCTION SLMWY

Client; Well No:

DRILLING SlIWRY

Drilling Co: Jo^yo Drillers: C///r-K
Drill Rig Make/Made!:_

Borehole Diameters:__v

Bits/Depths: e-so^';

' iBz>' 5 Drilling Fluid; so.?- it,- •icfe.M;Cxl»

xSo.s--7u'.-
Total Depth: 7(o Depth to Water: ~
Supervisory Geologist: Tft?n CfiWl-r>flO/h t̂)

WELL DESIGN
i

Casing Material :^j>g.3'oA SS
Screen Material:,

rc"
:! 7Diameter

Diameter: x,'"'
Length_
Length:

rs-r
h: 47 '

Slot Size: c.Oic

Filter Material: cft'Iv

Scali MitoPial: C\joLQ.'J^-\

Grout:

Setting: ^5- 75
tr\<ii+ ~i*tv^~777— i-0-M.o
_£i/___i_l-c/ Sitting :__s_>_2

Setting: o- fe i '
Setting: o- S"o.r'

Surface Casing Material: (? hik r>,p Setting; -: -0 5

TIME LOG

Drilling:
Installation:

Development:

Started Completed

>/'/>/

7 // 7
Z/il/lt

HELL DEVELOPMENT

™

LO
I

Method:

Static Depth to Water:_
Pimping Depth to Water: _

Purping Rate: _j_

Volune Pumped: f
Specific Capacity:

Ol4_t



CDM
plmrm»rs A /rMjnogcrwtf concuMnti

Project: Si

WELL OTGTRUCTlOr

PROTECTIVE
C A SINS

Client: Well No:

wo
I

>-

Drillers: £D CM/̂ '

DRILLUG SUMMARY

Drilling Co:
Dril 1 Rig Make/Model:

Borehole Diameters: 045.3: e.£<;"; 48.3-j/i).//:k" Drilling Fluid:o-c)s.j, fefi gg.

Bits/Depths: SCS'tfsfi ro«*3.?'; ^&.3-nNHo'j|": ^"tx\tfu,YttK^KJj>- OXA hn/rwvnfcA.
Total Depth:

P

i o / /

Supervisory Geologist: t(3pAJl
Depth to Water:_

CO/n-ClH(Vlfyfe

WELL DESIGN

Casing Material:';
Screen Material:
Slot Size: Q.Q/O"

Diameter: r^* Length^IOT i t '
Length: ~

Setting: T?.^'- IrTi.0-,' C
?W 'c-5 Diameter: <t

^i* ^4 .̂ j iFilter Material:
. .
s.A---<S6U4«g: .ox, 5i£.c

Grout:

Setting:
c«wve«>-l,p4oM;f« Setting: o- (»«.h^t &*

Surface Casing Material : f/'e<K, f/Pf Setting: - Z "42. - ^9. s

TIME LOG

Drilling:
Installation:
Development:

Started

7//v

Completed

<*> O83o
/
)7 <
\ /7/r/hi

*flt/<) <® toff

WELL DEVELOPMENT

Method: .- (\i\i AI
Static Depth to Water:

Purping Depth to Water:

Putping Rate: /• 7
Volune Pumped: •

Specific Capacity:

4



CDM
^ plwrttn & m

Project:

"1
h•ftOUTV

t

•nfeUcf;

1

•KAVCL
PACK

>

LO

i

» i

i «

t. |

. *
• ,

* <;

KS

1m

«n«9«n«wcorw«—-. VtLL CONSTRUCTION SLJWRY

S6W^T &&&(&&*&«.: fepfl • Well No:, WA
x - '»

^ «5
• — PROTECTIVE

C A SINS

^ DRILLING SUMHARY

jiiifiifill
•Mil558! Drilling Co: ^Offyor^^Tfe^ ^ /K">o<?. Drillers: f//?'? c°/a^?>Ji<

;-, Drill Rig Make/Model: CAT?S

•? Borehole Diameters: <fZs"HStf Drilling Hu1d:o-"77 'ffelfi

*—RtseR Bits/Depths: ^-/^sV^/l

f Total Depth: 17-V Depth to Water: 37. v'

• , Supervisory Geologist: T(^\Cft£i>>c,/o -CCM

•«*j G>^ - ^

I-l^cP WELL DESIGN .

? ~~ Casing Material: î Hf, 3 c</5..s Diameter: d. Length: Ho
. j to • ,
S =fe^-* . Screen Material : toiix^i^jji^'x^^^ss. Diameter: s," Length: /o

£1 Slot Size: o.o/o" . Setting: G?~?-7")'

S G~? nifpr Material: ^-1^' ' ^e'wu&&A^*°Q^^^sflJo°

Sj Seals Material: VXOLCO^ Setting: j-^; '

S Grout: VOLO/HA Setting: ?-(^'

g Surface Casing Matertal:?.sr"p^xfltî ycSetting: -Z5-» 2 .S"' (*«*. rx, Covx tref«.)

8 — SCREEN ' CcoV^3

8 TIME LOG Started Completed

£ Drilling: 7-iZ.^lfaiiL^ •>£Z-e?/®/c/S~C

™ TO,-) Installation: "7-2-Z^ ( @>>^^ ~l-?z-((l (^o^oo
S _ Development: 7 - 26 -9 '® !3iT ?.Z6 -9l'x^> '^VS"_y *? /.^

WELL DEVELOPMENT

Method: , //« A/- ('"<*€ AIT '(rf

Static Depth to Water: ?? v '

Pumping Depth to Water: uo(- ^e^jur*/

Purping Rate: not menureJ Specific Capacity:

volute Putped: .



CDM
•nvmyimcmc/ tngmnn. Kienam.
ftltnnfn t mtntgtm^m conutvm

Project: Client: T<f?k

WELL CONSTRUCTIOfOf*

Well No: MlA/tOt?

PROTECTIVE
C A SINS

ORILLIN3 SU*tARY

QM

— I Drilling Co: /VU
Drill Rig Make/Model:

Borehole Diameters:__

Bits/Depths: g - / o 9
Total Depth:

Drillers:_
T-lfL

•-C Drilling Fluid;

tr
Depth to Water:

Supervisory Geologist:

WELL DESIGN

Casing Material;|^v shuJest Diameter:) 3-" ;Length:_
Screen Material: ^ o V s ^ r ^ ^ s s Diameter; 2-'1

Slot Size: ' o.oio" Setting: \\\.^'- III.9
Setti ng: 1/1-11*'

Length: lo'

Filter Material; c^nc

Seal s Materl al: /.'».« r*~.<f;t"lu;{' Setti ng; / / / - n? ' ; no.<s--\n.o'

Grout: I/*/c/A 1,3 "h l̂'"̂ .̂  Setting; 2- > < 0 - ^ ' x ^.- toy .y '

Surface Casing Materlal;£r" ;/e^7 Setting; -? ^Q 2-;

TIME LOG

Drilling:

Installation:

Development:

Started

? / / * ? / xS? / / V < f .

Completed

if
® /vvr ifoo

HELL DEVELOPMENT

Method: 'ft

Static Depth to Wster:_

Putping Depth to Hater:

Putplng Rate: 100

Volute Pumped: ^

( .L Specific Capacity:



CDM
•rtwtxwnenta/ tngmttn. tcMttota.

WILL CONSTRUCTION SUHARY

Project: SCIL»JL£r<t Client: £<T/M Well No:

PROTECTIVE
CASINS

DRILLING SUMMARY

Drilling Co: _

Drill Rig Make/Model:

Borehole Diameters:

B1ts/Depths:_J

Total Depth:

Drillers:

ft -«'' ""•' Ruid:

=29- (,-7-9 '; (, "
Depth to Water: . /

Supervisory Geologist:

WELL DESIGN

Casing Material •!

Screen Material:_

Slot Size:

thn\Uti Diameter:/ 2'

O.oio
D1ameter:_

Setting:

r si'tw
Length; | ~O >'

Length: /o '

| Void***,

Grout: ./*«£*/• -.

Sett1ng:_

Setting: - >9*

Surface Casing Material: r.r " ?feeysett1ng: -2

t-o-Hcre-*f-*

TIME LOG

Drilling:

Installation:

Developtent:

Started Completed

HIT

- 7 f i f / 9 f (Q /V^o

HELL DEVELOPMENT

uo
I

>-

Method: *ir (ifi:

Static Depth to Water:

Putping Depth to Water:

Purping Rate: /• ^ ^~

Volune Pumped:

? ? . y '

Specific Capacity:

*



CDM
xtentatt.

WELL

Project ; Cl lent : Well No:

PROTECTIVE
C A SINS

•RAVCl
PACK

DRILLING SUtlARY

Drilling Co: Drillers:

Rig Make/Model:_

Borehole Diameters: :

Bits/Depths:_

Total Depth:

Drilling Fluid: K/A

Depth to Water: ^ £ 44 .

Supervisory Geologist: S.

HELL DESIGN

Casing Material:

Screen Material:'

Slot Size: 0,0,0"

Filter Material:

Seals Materials

Grout:

D1ameter:_

D1ameter:_

Setting:_

i Sett1ng:__

_<__w2Sett1ng:__

Setting:

\«x^cV^

Surface Casing Material: ST.r ' s fee/Setting: -t. f o j'

TIME LOG

Drilling:

Installation:

Development:

Started

Length:

Length: [0

f

Completed

WELL DEVELOPMENT

to
I

Method:

Static Depth to Water:

Pumping Depth to Water:

Putping Rate: l°o Q*J

Volute Putped: 73-T

/A. Specific Capacity: *.0f



CDM
ttn.

HELL CONSTRUCTION SUHARY

Project: Client; Wall No:

'"s3|
r.>

•$•mum

li-
fe

•
K^

KNTOMTEJ/
MILKI* A"

'

•—pRorrcnvc

!* DRILLINS SUfWY

*J tt̂ EEJiî Ill.j m * ii MI ffiu f ^^^^
:|=ffis| Drilling Co: "5"- Î A-rihfS fe h&^&. Drillers: ̂ M /̂ITJ/I
i Drill Rig Mike/Model : £^\& ?f

*A Borehole Diameters: ^>,2-$"' Drilling Fluid: fi/A
«>.L-*/*r* Bits/Depths: •V.2?" tf*>A' dew b> f? -f«*-K

-3 Total Depth: ^7-f/. Depth to teter: ~r'
•i Supervisory Geologist: S- &I+K& x*C

• *
.**
*

'fj HELL DESIGN
*«J

•NAVCL
PACK

Casing Material : <-jpg

Screen Material :j^pt?
Slot Size; C'

Diameter:
D1ameter:_

Setting:

Filter Material :

Seals Material :

Grout; v

Sett1ng:_

Setting:

Surface Casing Material; r.S""yfegf Setting; -

TIME LOG

Drilling:

Installation:

Development:

Startad

ifoo

Lengthy

Length:

Completed

WELL DEVELOPMENT

Method:

Static Depth to Water;
Pumping Depth to Hater:
Pumping Rate: ?Q

MBMMrM̂ MIBHl

Volume Pumped: ^

Specific Capacity:_____



CDM
•nvtronmenfa/ tngtr***.

HELL

Project: Client; Well No:

•ROUTW

BENTONITEI*
PELLETS »'•

,1*
••l
• «

V;« •

';!

'v

• '

V;

'

{>
•i.
\ ••*,
v
.-• ,

£

S

-PROTECTIVE
CASINS

1 IHf 'If III

•RAVEL
PACK

DRILLING SUGARY

= | Drilling Co: Drillers:
Drill Rig Make/Model :___:____

Borehole Diameters:

Bits/Depths:__
Total Depth:

Drilling Fluid: MA

Depth to Water:
Supervisory Geologist:

WELL DESIGN

Casing Material:

Screen Material:
Slot Size: xj

Diameter:
D1ameter:_
Setting:

Length:_
Length:

. .S"

Filter Material:

Seal s Material ;

Grout:

Setting: 82 -
Setting; ^ / -^Z $±.

Setting: $

Surface Casing Material; r.r "?/«.*./ Setting; -X K

TIME LOG

Drilling:
Installation:
Development:

Started Completed

WELL DEVELOPMENT

LO
I

Method: a.'r f.'ff

Static Depth to Water:
Pumping Depth to Water: _

Putping Rate: |oo
Volute Pumped:

r'
«^eA.sur«.x|

Specific Capacity: ^T
t/TO apj.



CDM
•/TvwonmcnMf •ng*
pHnnenlmmagti

Project:

WH1 CONSTRUCTION SLHWY

client; Well No:

PROTECTIVE
CASINS

kO
I

DRILLING SIMWY

Drilling Co: Md&

QfJowd

<.s Drillers:

Drill Rig .fete/Model: /xV«,f
Borehole Diameters; o-w'; **"; m~ ira'-. (," Drilling Flu1d:_

Bits/Depths; a-ny'; iz" fr^c-o^e ro<^f<

Total Depth; /s~S ^

*A~.
^

Depth to Water:

Supervisory Geologist:

HOL DESIGN

Casing MaterialrJ/^*-. 'joy sb;«t*is Diameter:

Screen Material:.
Slot Size: o.oto

Diameter:
Setting:

Length:_

Length:
. 8

F1lt«- Material: !Zj

Grout:

Sett1ng:_

Setting:

Surface Casing Material : Setting; -1 to i" ca.tM«

<t«xw7

TIME LOG

Drilling:
Installation:
Development:

Started

A ' ? / " ,

Completed

a It to
/T-v/5-/

(9 00

WELL OE\aOPICNT

Method: /«»v/-/rue. Arr

Static Depth to Water:

Puiping Depth to Water: ______

Puiping Rate: loo <^CJ /1^

Volute Pumped: x^x^<?o ^ej
Specific Capacity:



CDM
•nwwwrwM* 9ngti*9n. sc»rtwtt.
plmnn»n A mvtmqtmif* con******

Project: ^6 rf<g£K fe^ P Client;

WELL CONSTRUCTIC1

Y& Well No:

Or
PROTECTIVE

CASINS

DRILLIN3 SUtlARY

= | Drill ing Co: t Drillers:

Drill Rig Make/Model:_

Borehole Diameters:

Bits/Deptns:_

Total Depth:

Drilling Ruid: f/A-

Depth to Water:

Supervisory Geologist: L ^ / > X 2

HELL DESIGN

Casing Material :_

Screen Material:_

Slot Size: ^

Diameter: Z"
D1ameter:_

Setting:

Length:

Length:

Filter Material:

Seals Material:5

Grout:

Surface Casing Material

Setting:_

Sett1ng:_

Setting:

'- 2,1-'

TIME LOG

Drilling:

Installation:

Development:

Started Completed

ss~/9l a). fLlo s/r/9'

WELL DEVELOPMENT

Method:

Static Depth to WBter:_

Putping Depth to Water:

Pimping Rate: _

Volute Pumped:

Specific Capacity:



CDM

Project:

Tfjf
I
It *'
!'•*

„*«.

•mur >'

N
ITOMTEp
LLETS »V

£?'

IL
^Spl

GtWg;>>:
RES*

•̂
• Bf«iH— _J

n

w«y..»^u,«u— «1 CONSTRUCTION SIMWY

jfif" ftottfyrj Client: ;Tt5TX Well No: //((A/ /O& ff
.

•— PROTECTIVE
C A SIN 9

* DRILLING SLMWY

fill — 1 Drilling Co: /f«x^Uc , Drillers: fCU'l, JMcMuUaAA,
:• Drill Rig Make/Model: <7"J P*cA ffr*t llt

v. Borehole Diameters: f?-?/; 'I" ?i-8f',t" Drilling Fluid: ^^/.w!-"*;?/-
î~*/*r* Bits/Depths; .̂ 7 '.- ??**,„; C?-?f': g "^f.c^e ; 7'- f t '«' tr "«, -^ /;« ̂ .-e^ ̂ îi

•;i| Total Depth: ** ' Depth to Water: ir.U^r/c,)
;.;'j Supervisory Geologist: MS+re^m*.'.1 — — — ..
•?i
:fj WELL DESIGN -

$ rftucif;** CC CK'fa
».<| 4j / / 1 - ., 1 /
P Casing Material £S/>« ^"^ yi<i\(<t( Diameter: | •* Length: / «rc»

8 Screen Material: ' M " Diameter: x> " Length: /o '? "
K Slot Size: o.tno Setting: 7t.-V- f?.o' (i*ci. t.l'pU*®'

8 mt-r Material: "J,C,7 c^ Setting: ?:,:"
| "^WaK^to/^e-W-^i^Hi/eSBttlhg: 1~~H' fo«k, ou.hit-t. Ce.

S Grout: ^^/fa/r Ut. Setting: ? - 7 V ^

$B Surface Casln? (Material:^ r"s ̂ / Setting: - ;, #- 2 fu/e/^ fc ^"/./o
tSL—.scnfrn n j. - , / )r>» *»/»»»<» A1X47 Jf.i I1* C0nC.r?Xf /

g TDCLOG Started Qompleted

S Drilling: / - xz~9X *x/- '?>** f-/2-9f <.f- tyer
^ Installation: s-r-z-91 ^ (<//$- f/H/91 «S ft$o

ei Development: J/>(,hf at~ "lloo r/ic/tt «7r ^5~)T

HELL DEVELOPMENT

Method: t(.UA/-~'tf^*- a,rt- (I'TC.

Static Depth to Water: -zy '

Pumping Depth to Hater: utt^^'^tA

Punplng Rate: 3-°° <jx/Ar Specific Caoacltv: ixn4n.ctv^

Volute Pumped: ~foo ad



CDM
pltnn»n t mmagum** (.ontumrm

Project: # S€ &0<&For<J Client:

. r\»eu.-ooHSTRtcnw^r
XfPA Well No:

PROTECTIVE
CASIN9

DRILLING SIMWY

»t Drilling Co: __
Drill Rig Make/Model:

Drillers:,
& '

Borehole Diameters; 0-76.s~': n"', 7l.r-te0.r-'C " Drilling Flu1d;g-.<7.«t»H«/,_
„ x -» ' o — * x- » •• . x^. 76. f •' &»-*»« •"/«; 7,
O—(*-f •• ay «xt»^er ;6?-7£.f .' f rot***', It.f-llo.r'sAlr t,*~.*Jt v^

Total Depth: Depth to Water:
Supervisory Geologist; xU

WELL DESIGN

Casing Material:

Screen Material:
Slot Size:

uft*8. ^^^5^'."
^*sj Diameter: Length; // ^

0,010
D1ameter:_
Setting:

.Length^
_ - X

Filter Material: 7!T Setting:
f o - f - I Z O '
log. - foT- '

?-?* ' ffce ecs

Grout: Void** Sett1ng:_
Surface Casing Mate/lal;£,*" $ff<,/ Setting:

concrete , 0 I

TIME LOG

Drilling:

Installation:
Development:

Started Carpi eted

rs-yo
Af-

t In I it at~n°o

WELL DEVELOPMENT

Method: dual- arr
Static Depth to Water:

Pumping Depth to Water: <«*.£..

Pumping Rate: ~J-QQ go. I fir.

Volume Pumped: -
Specific Caoacitv: -O

*<,J '•



CDM
pt_*»n l m«M9«iwN tin— ItLL CONSTRUCTION SUfWY

Project: 5£ 1v>6£fz>£p Client: ^^Tf\ Hell No: f^w/o?A
-

«murt>

H*

•".

^H
IivH — 1

Jj

r>

•—morecrivf
CASIN9

\^ ORILLIN3 SUfWY .

•»H| IS 1 rVHTMnn to» J* / 'A'Tl-frr^- fic<^-7*/t HH 11 !***<• <-7"» t^& A^.( te~

:j Drill Rig Make/Model: x-M&^r

M Borehole Diameters: £-^? " Drilling Ru1d: /v/v-
vj-MMi* Bits/Depths: ^-^"/^^
:;j Total Depth: 3?^"' Depth to Water: /r'

.;i Supervisory Geologist: S^ J^/^A^^-T'

•*
fj WELL DESIGN
>•

L_ i •' -> f
& Casing Material: /^M >i,\^i,&} Diameter: -2- Length: ̂  >^ • 3

8 Screen Material:?^ ^Ai^t-G^ Diameter: 2-" Length: V^'
S , Slot Sla: ^.^xcr" ;Sett1ng: 2-2>'-?2>'

9 Filtpr Material \$\±>c.K£A>f!>( *?'*£* ^^ /.Setting: m^'-3Z.S'

tj Seals Material: Setting:

9 Grout: VbL^L/V^ ; coAjcR-xrrxT Setting: x1 x - xZ^ x j o- |x

S Surface Casing Material: *e,e ̂ UL$ett1ng:
8— *»«1V M«aut̂ ;

S TIME LOG Started Completed

fi Drilling: 7//V/^/ /§. cO^S^" : 3-lt£r/7i & fo/o
Q Installation: 1/)<tHi €. /<>2s T-l/f/7/ Q .1^1^?
0 Development: S/C/9I ® t*~2o s/t/91 fa /no
9

k£LL DEVELOPMENT

MeUud: /_ixAj-(rxA<. Air 'iri

Static Depth to U-ter: '^'

Puoplng Depth to Wjrter: ^<>f u^e^sure^

PuipIng Rate: £>• ̂ ^ Specific Caoadtv: KC.I- ^e^unJ

Vblme PuBped: ^^l



CDM

Project: Client: Well No;

WELL CONSTOUCrOf

\OH

_flftf^

Ttfsa.
"'lll̂ lf:

•mum

; i

•ENTONrTEI'*
PELLETS A\

•—PROTECTIVE
_ CASIN9
ff

*^yTHf"
.1

b ' *l

•f .•

* • 1

Î >

DRILLINS SUtWY

Drilling Co: J- f^x^-f/^> 4 r^<*oc . Drillers: ̂ ^ C^rj^.

Drill RlgMake/Mxtel: ^^^ 7.T"

Borehole Diameters: £<2<r l% Drilling Fluid: A//V

Bits/Depths: ^-2.5" t-<"5A ^.L>^^I T* 63 '

Total Depth: 6>q ' • Depth to Iteter: ̂ i^du^ <

Supervisory Geologist: Kt-Ltrsi^ W-&- x?v^'-

:j WELL DESIGN
••i

•RAVEL
PACK

Casing Material : Diameter:

Screen Material: <?oy

Slot Size: <x\<?/£"

Diameter:_

Setting:

Filter Material :5

(VcLfill Material:

> Setting:

Grout: V<;>I-CLAH

Surface Casing Material :

Sett1ng:_

Sett1ng:_

Setting:
uk^J "

. 5 -

TIME LOG

Drilling:

Installation:

Development:

Started

g / ^ / ? / g)

Length:_
Length:

Onpleted

WELL DEVELOPMENT

LO
I

Method: >r Irff

Static Depth to Water: 1 1 '

Pumping Depth to Water: u.f *-

Puiping Rate: 2 - ^ 5 f « ^

xefl.7ureJ( /'*™\

Specific Oaoictty: ^"^ *~e^s*o

Volune Pumped: •?3$<r,fli



CDM
ICWttttB.

WELL CONSTRUCTION SUWRY

Project: Client: Well No:

PROTECTIVE
C A SINS

DRILLING SUffARY

= | Drilling Co: t Drillers:
Drill Rig Make/Model; tijus f<ucJL/ i£W HK-

Borehole Diameters; Q-tzt '•• '; (, " Drilling

Bits/Depths:o-lzc'': ii" lrf-c,«t roA>r<
Total Depth: !?.>.'

Supervisory Geologist; M ForeAAS**^

Oepth to Water:

HELL DESIGN

Casing Material:}
Screen Material :^{re.-M>u^ f». /o/ D1ameter:_
Slot Size: o .010" Setting:

ai'p-e [oute-r

r^^«iiD1ameter:

c "
Length:_
Length:

Oo'y"-

1-

Surface Casing Material: Ir

TIME LOG

Drilling:
Installation:
Development:

Started Completed

7^ /91 (Cto
? ' / 9 / , osoo oo
81 hi f f t 9 1 .

WELL DEVELOPMENT

<M <J.

I
>-

Method: AI>

Static Depth to Water:
Putping Depth to Water:

Putping.Rate: ? -S~ ae
Volute Pumped: $00 oeji-

Specific Capacity:



CDM

Project: Client;

•mum

I»T

PELLETS tV

:

•
r

£K
r:V
&

S
I;*-'t?
*v?;••
p«'

i

^»

«
4f,

• •

« '

•*
•t
*•
•

1

£
•
• 1
•••

_t

PROTECTIVE
CASIN9

•RAVEL
PACK

DRILLINSSIMWY

Drilling Co:
Drill Rig Make/Model:_

Borehole Diameters:_J

Bits/Depths; V>
Total Depth:

Supervisory Geologist:

HELL DESIGN

Casing Material:_

Screen Material:_
Slot Size: c

Material:_

Seals Material:

Grout:

WRL CONSTRUCT!

Mell (to:

Drillers:
?-jr

Drilling Ru1d: xVA

Depth to Mater:

Diameter:
D1ameter:_
Setting:_

Sett1ng:j

Sett1ng:_

Setting:

Surface Casing Material: Setting; -<t

TIME LOG

Drilling:
Installation:
Development:

Started

Length; -3/.^
Length:

z 7 '-

Cwpleted

WELL DEVELOPMENT

ur>
i

Method:
Static Depth to H_ter:_

Pumping Depth to Water:

Putplng Rate: 0 3 AP.-^
Vbluwe PuHped:

/tff

Specific Capacity:



CDM
HELL CONSTRUCTION SUfWY

Project: Client; Hell

TStf"' «•%'

•

'*

1 .'

•muT :«
• *

1.
••t

?•EMTOMTEf;
PELLETS *•

• j
•RAVELJ5

1
O

CO

•—PROTECTIVE
_ CASINS

e?

.m"ip
;:p»l
'!'

<5 ';V|
*1— RISER

y

>j
••J

•̂•v?luJ

Pr»• * •

|...fl

B—
Mp$S
_E>-:rfSH

i

ORILLIHS StltWY

Drilling Co: "xT- H/^rfffS £
c As^«r^ Drillers: ^/<A G/2.p«Jk

Drill Rig Mike/Model: <^^e f^

Borehole Diameters: S"-^^'1 Drilling Fluid: A//V
Bits/Depths: *+*£$''* fl ^ A- fa £y'

Total Depth: < '̂ Depth to Water : ~ x S '

Supervl sory Gaol ogl st : S - B HA^ A ~r
x~

HELL DESIGN

Casing Mrterial :>/ r̂prî te-5.5 Diameter: ^ Length: -^JJ-S"'

Screen Material : 5 f̂ ^rA7/x/zx?s^ Diameter: ^v' Length: /o '
Slot Size: £>• otc" . Setting: £"l'~(o\'

Filter Material : $"-1 -̂ <^<p Setting: v^ V v? '̂  y.eve); w'-tz' tzc-ic **

Seals Material \$6ttfct4iit c+cip^ Setting: ^z'-^J/ '

Grout: VOLCL.^ Setting: 2'- ^^'

Surface Casing Material : r,r"sf*«( Setting: -z f-» ~3' ; m-f- r* toHcrefafc

TIME LOG Started Conpleted

Drilling: 7 Ay ft/ Q. i^l£~ I'UZ/i/ (*/, I0)£~

Installation: fhf/ll & U^o ^li^hf & 13?o
Development: f(cf<)i (& oi*o ifcfff <& ' 2 > o

WE11 ttVELOPMENT

Method: ^M.<t/-iru< A(> lirr

Static Depth to Mate*: ~?r'
Pumping Depth to Water: no-f ^easur*^

Ptwplng Rate: 2<£<jf«\ Specific Capacity: ^pf ^CAsureJP
Vblune PUBped: ^50^A\

I '



CDM
WELL CONSTRUCTraQ"'

Project: client; Well No:

PROTECTIVE
C A SINS

DRILLIfG SUMARY

= | Drilling Co: Drillers:
Drill Rig Make/Model; £uf

Borehole Diameters;?-?'/ ft'; 7-H9S': /^V^'pHllIng Fluid: ,£/-/£'. /.-
Bits/TJepths: o-ltl.r'.i n*.r*i*rt, : /•(?.<

Total Depth: x j ? '

>' t AiV H<v>4«.

Depth to Water: ^ -^C.r

Supervisory Geologist:

HELL DESIGN

Casing Material:"

Screen Material:
Slot Size:

I1i.\
Diameter: "

0.0/0

Filter Material:_

Seals Material:_

Grout: lA>lc(ai/

Diameter: ^ "
Setti ng:_

Sett1ng:_

Setting:

Length:_
Length:

3-

/ z z - l iv y '

-Aetfk,i4e Setting: _ -

Surface Casing Material: Setting: fo
-f.

TIME LOG

Drilling:

Installation:

Development:

Started Completed

&
/ooo

HELL DEVELOPMENT

Method:
«*/- /

tt Tr

Static Depth to Water:_

Putping Depth to Water:

Putping Rate: £^

Volute Pumped:

Specific Capacity: -_____<_______)



CDM
tnYtrrjnm*rn»l tngmtin.

iŝ sr pfjvwws a n

Project:

, <£
— JgSff.lll-iiTJ
"'ttl^lf;

.1
Y'

•XOUm

g

1
ft

KNTONCTEl*
PELLETS .V

?'•'

<ft 1

•RAVELfe
PACK C

• I

in

o
in

n«n«9«m*nf contwrn

S"̂  r^OC-Y-K'

•—PROTECTIVE
_ CASINS
tf

*^WP
filial

$
iiL-*/*f/»r
a
•'A

•̂
3
• ^

1

_8

S — SCREEN

.33!

"- . M WELL CONSTRUCTION SUtWY

'0/^-P Client: ^Sf/V Well No: ^llVW/f

DRILLIN3 SUtWY

Drilling Co: *CT- ^A-D-h^^ f rr^x^. Drillers: ̂ ^ ^e/vW^'

Drill R1g Make/Model: c/V î? ?^

Borehole Diameters: s,-2-^"' Drilling Ru1d: A//V

B1ts/Depths: ^- Zf \*$fc'

Total Depth: l^^' Depth to Water: ~- 2-5- '

Supervisory Geologist: l<- LA^N'TH:

HELL DESIGN

^ -7 l( ^ ^Casing Material : ̂ V >r*'rJL*r±f Diameter: -^- Length: -• 2 i
Screen Material: ̂ ;V 5VA'/^ixt55^ Diameter: -^ u . Length: x*0 '
Slot Size: <^>, cx/c? " Setting: -2.2~< ~ 32- '
Filter Material: 5i^i ̂ -A ^v/vp Setting: 2^/-72.5"/x^^.^v; W'-zo' L^.

Seals Material: Setting:
Grout: V o L ^ c A y Setting: 7-"- /?'

Surface Casing Material: r.r" $J*eJ Setting: -7- ^o ^; s«f ,-<, c**crtfe (°-

TD€ LOG Started Completed

Drilling: <i/22/'r7^ Mz-T thzl^l (3- t35~6T
Installation: £,!'£-%/ 71 Q )5~t?c> 6/2.^1^1 Q /?ZxO
Development: ^h°f')i ® (£"$0 ?i^°(9l @ (Soo

WELL DEVELOPMENT

Hŝ tjlhod * lx^ ̂ A*Lx- i-*-/ ^_^ / * ? /^- * '̂ ) i i '

Static Depth to Water: ^^'

Putping Depth to Water: v^.f M^osureJ

Putplng Rate: 1.36PM Specific Capacity: ^ ^€«iur^

Volute Pumped: \(?> &^\-



CDM
environmental engtn***.

WELL CONSTRUCTiaO"

Project: Client; Well No: rtk/

^îTliii«iiU
"'UHlf:

L m*f
. ••

tf•ROUTV.4

|

KNTOMTTEf/
PELLETS ,V

t«.

•—PROTECTIVE
_ C45/*ff
ff

^>x_

\ llll'llflll
pll-l

* * -

N»j — KISC*

„•»
r'l

DRILLING SUGARY

^x^ ^

Drilling Co: J - HA-TU-ES f Aes<,ta(

Drill Rig Make/Model: ^-\t? ^T^o '-

Borehole Diameters: f2."frc^ cVJ^.i"'
Bits/Depths: <3-?9.r'.' «?^- " A^,fr
Total Depth: ^ 1 '

Supervisory Geologist: ^t'^ L/^^TJZ
/*

WELL DESIGN

r- Drillers: ^> ^-^^K , -^rx, ̂
3T.VO
^" ^efow Drilling Ruid: ̂ K^.F ?-'%»

; &s-(,\'' C\*;r A-^^er
Depth to Water: ~2«? '

.̂ ^/-M^ixvT

T ^ " rv/rx

•RAVEL
PACK

Casing Material £_£_
Screen Material: 3ty

Diameter:

Slot Size: O^to"

Filter Material :j

Seals Material:___

Grout: Vole!*_.•,

**«

D1ameter:_
Setting:_

} Setting:

x2 "
Length:|^5^3
Length:

S' -6t '

^ ) Setting:

Setting:

Surface Casing Material; r. $"st«.l Setting: -2 A. S ' - , ^et<tf(f f0 £ * ̂

TIME LOG

Drilling:
Installation:
Development:

Started Cotpleted

\%oo
7/3o/9/

HELL DEVELOPMENT

in
i

Method: a i r

Static Depth to Water: x-
Putping Depth to Water: __*•
Punping Rate: o, & 6PM
Volute Puiped: *1 ̂  «y^ I

Specific Capacity: .___J*__A____)



CDM
environmental engineers, scienom.

WELL CONSTRUCTION SUMMARY

Project: Client: Well No:

PROTECTIVE
C A SINS

DRILLING SUWRY

Drill ing Co: 3". Drillers:

Drill Rig Make/Model:

Borehole Diameters:

Bits/Depths: g.T.s"

Total Depth:

-86'
nuld: '-'&*'?

ff. Depth to Water: ^

Supervisory Geologist: S. - L*rfJ-r-z,

WELL DESIGN

Casing Material : Diameter
Screen Material:̂

I
Slot Size: 0*eto"

D1ameter:_
Setting:

Length
Length:

r-^
:'" "?

F1 1 ter Material : ̂ ; 3 ' -

Seals Material: ̂ <wWQ U,e£t "> Setting: ?^'~ ?3 '

Grout: Setting: i-7,*.';. 1- 39'(ouhrfe t"c«xsm9 o«'

Surface Casing Material : r.r"5W Setting: -if. i';

*-'C

TIME LOG

Drilling:

Installation:

Development:

Started

T / 2 2 / 1 1 QI3JO

T-fa*Jii & I64r
7/3Q/9/ ® < t ? Q

Completed

<_?

HELL DEVELOPMENT

Method: A.I r

Static Depth to Water:

Punping Depth to Water:

Putping Rate: O. $

Volute Putped:
Specific Capacity: K>-f



CDM
environment

WELL ,o
Project: Client: Well No:

BeMTONTTEl'
PELLETS »'

t

t» ".

1

• — PROTECTIVE

fl?

jSf
iU*.•
«|

f"'"
4> • * '

J*l *

k
• *

^

ORILLINS SUtWY

Drilling Co: tJ~- MA'TH-g?^ f /Vs^. Drillers: '~57,~i xC^/vrJt
Drill Rig Mike/Model: <£n£ ?<

Borehole Diameters: 5«z$"" - . Drilling Ruld: /x/A

Bits/Depths: Y-2^" ^/V'^rv^r ^ 4 3 '
Total Depth: 4-5' Depth to Water: ~z*.f '*U,
Supervisory Geologist: -5, ^(^A-^AT" <=Wi ..̂

WELL DESIGN

Casing Material : ?^ 5^,^^^ Diameter: ^' Length: 32 . 5"

•RAVEL
PACK

Screen Material; fry

Slot Size: ^' 01 o

Filter Material:

Seals Material :j

Grout: V^L^,

D1ameter:_
Sett1ng:_
Sett1ng:__

'Setting:

Length:
-3c '- o

Setting: Z -

Surface Casing Material:_j_T_'__W Setting; -z co nc re

TIME LOG

Drilling:

Installation:

Development:

Started Oompleted

1-1/91 (S

HELL DEVELOPMENT

in
i

Method: - t f H g air

Static Depth to Water:_
Pumping Depth to Water:
Putping Rate: ^
Volume Putped: *<&

t^.r '

Specific Capacity:



CDM
plertnen & meneoeft

Project: 5f

WELL CONSTRUCTION SUGARY

Client: .T<T/4 Well No:

PROTECTIVE
CASIN9

DRILLINS SUtWY

— 1 Drilling Co: Drillers:
Drill RlgMake/Madel; £us fc^L ft rot

Borehole Diameters; ̂ ^ r:/*"; vt-5'" 7 *•>"'•'* Drilling Fluid;
Bits/Depths: fl-Vd.r''.- ^.7 .r- >t.^ ' r : $"7 fr'co

Total Depth: 76..T' Depth to Hater:

Supervisory Geologist:

'•ELL DESIGN

Casing Material:_

Screen Material:_
Slot Size:

j<-cxf,«,f .s-5 Diameter:

o . o t o

Material:

MaterialV

Grout: > Y;>l:*

;K,r:-(';H D1ameter:_
. Sett1ng:_

C!rT Sett1ng:__
Setting:_

Setting:

Length; 6 V '
Length: / Q x

r 9 - ?

Surface Casing Material :<?£' sf-*ef Setting:
. r« f« ( ~ o •(•<> z ' /

TME Started

Drilling:
Installation:
Development:

Completed

/ 7 / 0

HELL DEVELOPMENT

in
i

Method: //

Static Depth to Water:__

Putping Depth to Water:

Puiping Rate: '

Volute Pumped:

a r

Specific Caoacltv:



CDM
environmental etiqinem.
planner* & mefHQvn** *

Project:

rv

Client: JCT/I Well No:

PROTECTIVE
CASIN9

DRILLINS SUtlARY

j'^lllsl Drill ing Co: M«t^**

Drill Rig Make/Madel: far PJF

Borehole Diameters: °go-ti'r'\«

Bits/Depths; p. s<

Total Depth: I

_Drillers:

***

Q f^ow

•%_^iu •-. ^ j bent* «• re uutd
Drilling Fluid: l f : to-nf

n : C *\v

Depth to Hater: if'
Supervisory Geologist: M

WELL DESIGN

Casing Material:,

Screen Material:

Slot Size:

?oV srV*k«Diameter; i *"

O.oio

Filter Material:

^&U Material:

Grout:

$fD1ameter:_

_ Setting:_

_ Sett1ng:__

Setting:

Length:

•^*i'(

-L-fy/

99-Hf

—, i

*****

91-99
', c4tciM3;
Settlngr,

Surface Casing Material: f. f'? fee/ Sett1ng:_

TIME LOG

Drilling:

Installation:

Development:

Started
^¥

11991. / '**"

Onpleted

8/11/91, 095-T

WELL DEVELOPMENT

in
i

>-

Method: /u(J.~lt~«t ait- lift

Static Depth to Water:_

Pumping Depth to Hater:

Putping Rate:

Volume Pumped:
Specific Caoacttv:



CDM
mental enrjir>eert. tciemta.

WELL CONSTRUCTION SUtWY

Project: Client: Well No:

PROTECTIVE
CASIN9

DRILLIN3 SUtWY

.
Dri 1 1 ing Co : 3- Drillers: x///-i
Drill R1g Make/Model:_

Borehole Diameters; j

B1 Is/Depths: 4-25"

Drilling Ru1d:

Total Depth: 3?' Depth to Water:

Supervisory Geologist: r? -

WELL DESIGN

Casing Material:_

Screen Material:'•
Slot Size: c

Diameter:
s> Diameter:_

Setting: 5" - 35 '

Length:___x__Tl_L!

Length: )<? '

Material:_

Seals Material:

Grout:

Setting: 23x-

Settlng:

Setting: 3'- ,22"

Surface Casing Material; r.f" st<*( Setting; -z

TIME LOG

Drilling:

Installation:
Development:

Carpieted

HELL DEVELOPMENT

in
i

Method:
Static Depth to Water:__
Putping Depth to Hater:

Purplng Rate: % g
Volute Pumped:

Specific Capacity:



CDM
environmental 9iiv*m9'*- *•'*""*•• f ^
pwinvrS A/T

Project:

\\
l:*. v:-r*•mum
•"**

i
k*«* *•

rroNTTEi/
LLETS *V

f
IRAVELRp883

""PS!HSF'-I-C-f

IN

B|S_
«F»3

•:̂ V:t

— -if——- — WJ. UJOlRUCTIL ĵ;
^^ \.

£^ ^vjc^ffrftp Client* "^^fA ' fell ito« ^ » V / / / A*r V v r , v , s- ^v l^lt*« ' ^Cl 1 f«v« / f / y J

_ '

*— PROTECTIVE
CASIN9

*^ DRILLH6 StffWY

^sft15! Drilling Co: J. MA^M^3 ^ AsrS^C. Drillers: '̂ xv Qz/frS/k

i Drill Rig Make/Model: Gp\&~ f-f

•? Borehole Diameters: 2,;er" Drilling Ru1d: /V/V
*--*!*r* Bits/Depths: V- 25" /--f^A

!r| Total Depth: 3^x Depth to Wrter: -l^'

• Supervisory Geologist: ^LACJ-TI
~ ' . . -

l\ WELL DESIGNrn
» 9\ O J '

9| Casing Material : :?^M ^fAW^^. Diameter: ^ Length: ^5^.6

8 . Screen Material: 5<3^ ^rA/wwfx^ Diameter: 2" Length: /'"X
S Slot Size: 6>0io" Setting: «f«;x- £^' ^

3 Fiitpr Material : < M. \c. A <V^P Setting: W - ̂ ? ' £* - «? c.,?-̂  ' vc - V£ '/'

i Seals Material: Setting:

S Grout: Vci-^i-/vy Setting: ^'-i+S''

S Surface Casing Material : r<r")f<tl Setting: -2 /0 l"; jc^ «u concrete
B fCJtCCM

S TIME LOB Started Qnpleted

in ' / J /"i t i si
£ Drilling: ^l^Hl & \i*Z^ ^i^ht & \25~&

fij Installation: L\-i.(?}ii <§L' ^z? L/ztHlg. 1 7~&O

ii Development: ?/zt /9f <g) ' tzr i(i(,(o.i <o f9oo

v T ̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •••̂ •̂•̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ ••••̂ •̂ •̂ •̂ -•̂ •̂̂ •̂ •̂ •̂ •̂ •̂ •̂ ••̂ •̂ •̂ •̂ •̂ -•jV

WELL DEVELOPMENT

Method: XwxxX-lrue o.ir ( i f f

Static Depth to Water: zV

Punplng Depth to Hater: ^o-f ^e^sur«J r^.

PuiplngRate: -/s-r^l/Ur Specific C-oactty: • *••<• ^e^Vi^,

Volume Punped: '>OaA| '



CDM
WELL CONSTRUCTION

Client; Well No:

DRILLirC SUtWY

s| Drilling Co: Drillers:
Drill Rig Make/Mxtel; (jut Peg£

Borehole Diameters: 0-Lf.s'-. (i'{; trS'9$';C"Drilling
Bits/Depths; o-tf.t'-- n"-tr;c**e r»kri.; cr.r-99^' ^"A.v ^

Total Depth; f? ' Depth to Hater:___o___j_
Supervisory Geologist; A/1

WELL DESIGN

Casing Material:.

Screen Material :^ire-

Slot Size:

r
toy

xin .̂Dlameter; Z"

.Length:

Length:

fl.ofo Setting:
~n*ff<>si*«er
^^^ettlng^

Surface Casing Material :________r_W Setting; -2 •£<> / ^fc/^ -fo "̂

TIME LOB

Drilling:

Installation:
Development:

Started

<t^ os HQ

Completed

ff 10/91 **

WELL DEVELOPMENT

Method:

Static Depth to Water:_
Pumping Depth to Water:

PuipIng Rate:
Volute Pumped:

lo

Specific Capacity:



APPENDIX D

BOREHOLE LOGS



Liip, uresser 6. McKee, Inc. un*=
oil Boring Log

uci r.aza, ooston, .vi^ox^.iuseus u<.
Well Installation and Completion Data

•
tZT^M sit. X>*.«wr- rLvcJ^vrJ JobNo l(>8i-3 Siavfl

.
ate On lie

)tal Deptl

eld Geok

Depth
: (feet)

A

1 Q

? a- -.'

*

•

' •

i ':

* £/f£ {* W2- VvVall Mo M US tO IB Borinn r« ^oA t /ifa/CU « Tnn n» Casino 7/C

i '5 f Rorirv

loict M r»r*H î

g Me thodl

^ ore

Samp.
No.

Blows per 6*
Ibs.

N. A -

A/. A .

tJ.A.

N. A.

A/- A .

Sample
Interval

/7/v

27-
7 O ^

.? Q '

Y ? -
V9 '

"v

eoH AAlA/ r»r*.r*1 (.°~<>t J/Airro rj pifl,nmator P-flsinn Sh

janic Vapor Instrumen

Adv./
Recov.

Z t/ /
/ 7

«

•

Org. Vap.
- PPM

M i

'•5-

*•*•

ts U«ri ° Vl4

yed Eleval

____*Sc

:e & Type

Water '

ion: Grot̂ d rvH .0

//% '
r»«n Lenoth •**

fahla Honth "b

.Sample Description

L </r("('< «-S •*-«'*

l~iy "7

jA-xxit^/4? ^ ̂  H S I -» ̂  * or ^Jr p.

7*. M " f *^ \AA.(jLr°*- r" ' ̂ v/i • r" ' H 4? 7O

£e nfo ̂  ; fe *«*" « •

/Mo^. L.fl l^ lilt u// /rifle f<>

/Vloof «^»i 5rftl7 c'"y*y siltjoltsft'c

Strata.
Change

5IV"

'X^X-X^X-X.

Equipment
Installed

«'.

Remarks:



3amp, Dresser & McKee, Inc. One Center Plaza, boston, Massacnusetts ui_i
Soil Boring Log Well Installation and Completion 0

Client Site ; • Job No ___ Surveyed Elevation: Grou/"~'\_.

Date Drilled ______________ Well No. AA.W ' O ' P Boring Co. ... Top of Casing _______ Screen Length?

Total Depth Boring Method Used

Field Geologist Oroanie Vapor Instruments Used

Piezometer Casing Size & Type

Wator Table Depth

Depth
(feet)

Samp.
No.

Blows per 6*
_ Ibs.

Sample
Interval

Adv./
Recov.

Org. Vap.
-PPM

Sample Description Strata.
Change

Equipment
Installed

/ / O

MA-

u.A.

tv.A.

'-**

9* -99'

loi-

to*- f
109

klqi

^ c/ayey

w/

r* i * I . r*fV.

A> f,V

O

*•»•;'
Aaajl

.
0-1 epw-

x??-88.f

ff/'c/4'i ,

A/of*: At $y'cMrY«V,s *re

7 897

?/

9 9 -

/0* ML

• < f )

.•oz.r-/o5.?' : c.
no

', T-r

Remarks:
f,



iamp, Dresser & McKee, Inc. One Center Plaza, Boston, Massacnusetts u__
•oil Boring Log Well Installation and Completion bats

t

J

» Siio Job No. Surv«

...lie

'otal Deptl

ield Geol<

Depth
: (feet)

f/o-".

-

f 7n/ LAJ

9

*o-^

A Wall Mo M W'° ' ̂  Borino Pn Ton of Casino

hi , .,. fiorirn

igist

8 Method L

Ore

Samp.
No.

Blows per 6*
Ibs.

A/- A.

A/. A.

c^

Sample
Interval

/ / ? -

'"'

fi?-
,19*

Itl-

eo/4 Piarnmatnr P.aeinn «i

>anic Vapor Instnjmen

Adv./
Recov.

3-Y/2.V"

»r^'

Hf,

Org. Vap.
-PPM

^

ts Usad

>yed Eleval

Sc

:e & Type

Water 1

ion: Ground

roan Length _ ,

Fahla Danth

Sample Description

iifso ftf -H*.is rjinjt^ fee oy P*\

' / J .
.^-r .KC ^ /7^u n ^v U// *\f 0r£r€ST4i

L
... .- i's£,l*,,rTl. ' i«.o •jc<*«''*^-< J S^.TU.rAltt

I -,/.
ro ivx^ i S *

|2? - " /4 'X «' «C /*Z *f 4?.f J i L- t oik- ?H

foryriCk. ?) {-° ay ^ *1 / J~^

JTAH5 /C fffJtltS f Some. > /.r

. /

aef" CUHiX^r e'F /f" ay '° »nrT

f*?t>-/J9 • £'~~~«^foi|»e/«oj i •**L°rf ~ ' '

9 y> TlKC'H X/Vx., Jfot*x€ v/'ou/K

^^_.T**\4i T KJLT" C4xu^* vvA,r€r /"*>

Strata.
Change

/U

/V|£,

>M/,

^M u)

Equipment
Installed

no'

Remarks:

j «. i r .

' (r.p.)



3amp, Dresser & McKee, Inc. One Center Plaza, boston, Massachusetts
Soil Boring Log Well Installation and Completion C

Pliant Sila Job No. Slav.

Date Drille

Total Deptl

Field Geol

Depth
(feet)

l</0^':

•

-

•

-

•

•

llyQ

- •

rt Wall NO MW'lOlg BorinoPn Tnr, n« P.ackv,

h .,_,_,_ B<7rirl

igiet

gMethodl

Ort

Samp.
No.

Blows per 6*
Ibs.

fa >

Sample
Interval

P Cut

janic Vapor Instrumen

Adv./
Recov.

•(V j 1 1

Org. Vap.
- PPM

ts Used

lyed Eleva

Sr

ce & Type

Water

Jon: Groui7tfA"'v

reen Lengtrrd.

fable Death

Sample Description

» > A _ _ l £ / ^ / ' . * I *- i f 4 j

l\£_f*ff[ t*A£>ffi. ffi v Q w FyM .̂1^ S» T y ̂ ,0*

/ 4- 1 * ( < - } /
4. . ^X

jl f i 'if iV|*

jr*.Jti r° a brt>b/tt\ If ne«r

jr-iKu^r (. aortus; Stm

rtxj^c ^H cents' r*/. jo/f

A Kt I/^H tV4{xf-frr .

Strata.
Change

ft.«|

Equipment
Installed

/r/'O£ 0 Is ^~^

-» £ /"«e i\e.&

Remarks:



;amp, Dresser & McKee, Inc. One Center Plaza, Boston, Massachusetts 0210
Soil Boring Log "" Well Installation and Completion Oat

•liont >-*rA Site -'t' /-C*—Kt-T>fSJ> .Inh No ' ~ » f S,™

(1) Me

otai Dept

ieid Geol

Depth
(feet)

to

0

Iff)
TV

^tllt-Lfafal w_|1N-n MWV'^B R0,in« r« T, MAri-hF* To-mr-.^

^ . Rorin

ngiet 'N - '-A'vT*

g Method L

Or<

Samp.
No.

Blows per 6'
ibs.

^/f

1 1I1/&/11

<t'f/»A<

»l*to*

»M*»

ifofo,

^/I&l)£/J.f

Sample
Interval

/ /

£*'-%)'

, ,

/

/ /

f f

fl'-lo'

janic Vapor Instrumen

Adv./
Recov.

(o

^~

12"

IS"

/'*"

— •

/s "

Org. Vap.
- PPM

^

^

^__

O

o

o

0

ts Used HK/M.

sved Elevation: Ground j
A'?«*V3 '•- ;
& 7*?&-t<Srreen I anaih

ze & Type

Water

2"Zrfi)rft-Em

fahln Deoth 23

Sample Description

i

7

t

<3Cv*cv^ / , A r * x y ' 5 i V ^ w ro v/o v\

fcf-OWXA TO Qf-<X.V*

<j S^^vly <^(7s.v^-/

Strata.
Change

$P

CL-

CL-
ML

Equipment
Installed

^7 '

7



CDM BORING NUKBER: f

environmental engineers. scientist*.
planners A management consultants

Log of Boring

sHBtt'No- Ibs

Page 2 Of '.

r
Depth
ffeet)

Sample
Interva Recov.

Org. ¥ap
(PPM) Sample Description Strata

Change
Remarks

(T1«e of Day

Loo

Ho.

i<-fo

t&'-to

23 12"

12

23-12$

O

O

O

O

0

o

o

a

o

o

o

» ' ty <=.fc*y ^
/ V '
I/

, ?';"

CL-
ML

o

t^, -
CL

JP

I-f

O



CDM BORING NUKBER:

Page 3 of
environmental engineers, scientists,
planners A management consultants

Log of Boring

*^r

\

•

*:Mi
>-
z

Depth
'feet)

woS

/ r>.,,

•

•

..

•

•

Samp
No

Blows
per 6*

'Hi

ffclHll*-

7/£2/£KrN

' •

Sample
Inter'va

/«'-'#'

^-te

Adv./
Recov.

it"

to"

Org. Va
(PPM)

O

O

Sample Description

^v-W*-}^ Axx^^5c(^5^ ;
t?kt;.̂ ~xv) <^^^

/^eA f.<-^<x( 4^v( ^«i-^A^ f^<^^el. ,

[see MWtolC lo) for '

lewifko* »f /sro-iar"} -

•

'

•

'

'

•

-

•

.

Strata
Change

CL

$P

Renarks
(T1«e of D«»)

^ixl? /9^.^/



Camp, Dresser & McKee, Inc. One Center Plaza, Boston, Massachusetts
Soil Boring Log Well Installation and Completion D{

Pliant "IZ-t-TP 4 Site f £~ Rj» fjti,£ord Job No ' * «/~ J S,,rv«

Date Drille

Total Dept

Field Geol

Depth
(feet)

-

-

-

1

-

-

-

-

-

Ifn1 6 xx*

/-2.'r ^

rl f/4"-«?/5W/ Well No /fft//0iC Borino rn McjH^«.\ Ton of raci™ 7S
/ / /

h /*^ florin

ngist A/ -Taf^Oxf-d

g Method L

.u. Ore

Samp.
No.

N

Blows per 6'
Ibs.

Sample
Interval

/ro-

f f Kt.1 f<

(r?

/ ,
(y/ff ^

tearf >M</// rofnrV ^ «lV TflAtrtt Piornmofflr f^acirv, Si

janic Vapor Instrumen

Adv./
Recov.

te)

y/v

r.;

Org. Vap.
-PPM

-of
U.r ^

ts Used O M

;yed Eleva

_._!_? sc
ze & Type

Water

lion: GroufyJ-JJj

reen Lengtti-^_/

--" J^fiJIf

Tab la Deoth ^ '

Sample Description

/$"<> f&e.'t' ]

IS~0~ /J"7 •' CuttfUjl skow a Muefl

/rT--/^'- Mixture o-f- Suift^k-

/*.r | i"HA<>S'"«iig £4>bp/ f i (*• WZ

/ A* / X_ . / 1 ,turf IT a "7 in f» yci oM

t t L . . i^APa teAl.LlAf rfiirt>ut4.«tt^ TO (t)iAM.«»ru ^>«i»0iev «"

/ - *V / -VA r i c «< S 1 1 "X* l « j i «- i •

Strata.
Change

T.

Equipment
Installed

/

O

Remarks:



CDM BORING NLfBER: Mb/ fOj C

Page z of £
environmental engineers, scientists,
planners A management consultants

Log of Boriny

PM)aP|
Depth
f feet)

Samp
No.

Blows
per i"

Its,
Sample
Inter'va Recov. ^PPM) Sample Description Strata

Change
Remarks

(Time of Day)

/tr

CNJ
I

no.r
c'cutf

\T-o.f-

5&M4 Oilts,
*L( feet)

fSo-sr-

ML-

fili Cow.-fAfm'Vj jrAUut4»J _

e"

•//• •

•"««fer«.'"a txicUvr poroJiTv.

S'tva.k ( j«««- c I I/- Co '«""
' • ' L

(?l £ /?Z. .fs fet.

J n n».

»"OX<« fcixr <4AA>M'x> .

'w/» Tuftr. r«.KU/ar foaroSirL.

A* 'if C. If 2' c./or ,s // j v -
1>H »^t/ H.«r« IJ x-/<)2 tit (,«-



CDM
environmental engineers, scientists,
planners & management consultants

Log of Boring

BORING NUMBER: Mfy/02

Page 3 of

a
Blows
per 6* Sampje

Interval
Adv./ [Org. VapJ

Recov. (PPM) n Sample Description Strata
Change

Remarks
(Time of Da

ft. It

>

r.P

^_ j/. a

J
--is?'

o

o



iamp, Dresser & McKee, Inc. One Center Plaza, Boston, Massachusetts 02108
;0il Boring Log Well Installation and Completion Data

ate x-.ille

otal Deptl

ield Geoli

: Depth
: (feet)

-

In

1 CTy

• j

^C

-

-

-

.

•

A

•^--TPA Rjln $£ Kc-t-KfCrKD Inh Nn «*£' Surw

*!>'%* lll/^l We|| No rMrJtOth Rorinn Tn^n/'c'rHt^. Ton ot Casino?^
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APPEjNDIXE

ANALYTICAL RESULTS FOR DRUM SOIL SAMPLES



TABLE E-l

EXPLANATION OF DATA QUALIFIERS

THE FOLLOWING QUALIFIERS APPLY TO THE ORGANIC DATA:

•\

J: indicates that the value presented is an estimated value,

B: indicates that the analyte is also found in the associated laboratory blank. It indicates

possible contribution to the reported value from laboratory contamination.

E: indicates that the reported result exceeded the calibration range of the analytical run.

D: indicates that the result reported is from a re-run of the sample at a higher dilution.

THE FOLLOWING QUALIFIERS APPLY TO THE INORGANIC DATA:

U: indicates that the compound was analyzed for, but not detected.

N: indicates that the spiked sample recovery was not within control limits.

B: when applied to inorganic results, this indicates that the reported value is less than the

Contract Required Quantitation Limit (CRQL) but greater than the Instrument Detection

Limit (IDL). .

E: indicates that the reported value is an estimate because of the presence of interference.

M: indicM.:s that duplicate injection precision was not met.

S: indicates that the reported value was determined by the Method of Standard Additions

(MSA).

W: indicates that the post-digestion spike for Furnace AA analysis is out of control limits

(85-115%), while sample absorbance is less than 50% of spike absorbance.

*: indicates that duplicate analysis is not within control limits.

R: indicates that data is unuseable.

1681-01,3



Table E-2. Southeast Rockf ^^rummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

Volatile Organics (ua/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
1,2-Dlchloroethene
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Trichloroetheno
1 , 1 ,2-Trichloroe thane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes

6-25-91
MW101A-1

EBT-00

6-25-91
MW101A-2

EBT-01

320
7

10

7

10
10
24

£

J

J:

J

J

6-25-91
MW101A-3

EBT-02

170

16

11
18

7

J

J
J

J

6-25-91
MW101A-4

EBT-03

130

5

8

11

10

J

J

J

J

6-25-91
MW101A-5

EBT-04

5

6
10

3

J :

J i
J i

J

6-25-91
MW101A-6

EBT-05

311

6 U

Semivolatile Organics (ug/Kg)
Phenanthrene
Di-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyl phthalate

Note: Blank cell Indicates that analyte was
not detected.

89 J

100

1400
720

J

x»

340 J 1700
650 J

380
170

3iJ!i!!!l;;
&;iji!i;i

130
70
4
J



Table E-2. Southeast Rockford Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

7-2-91
MW104-1

EBT-12

Volatile Oraanics (ua/Ka)

7-2-91
MW 104-2

EBT-13

7-2-91
MW 104-3

EBT-14

7-2-91
MW104-4

EBT-15

7-3-91
MW104-5

EBT-16

7-11-91
MW109-1

EBT-17

Methylene Chloride
Acetone
Carbon Dlsulfide
1,2-Dichloroethene
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes

Semivolatile Oraanics fua/Kg)
Phenanthrene
Di-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Dl-n-octyl phthalate

Note: Blank cell Indicates that analyte was
not detected.

170
200

9

18
8

4

J

J
J

J

420
140

8

6

3

670

,J

J

J

mm

180
170

9

6

7

4

450

J

J

J

J

Kill iiiiii

90
98

6

2

430

J

:J

iliiiiiiiiii

360
160

7

24

4

200

J

J

lm i H

3 j;

O o D



Table E-2. Southeast Rockfi Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

7-11-91
MW109-1D

EBT-18

7-11-91
MW 109-2

EBT-19

7-11-91
MW 104-6

EBT-20

7-15-91
MW 104-7

EBT-23

7-15-91
MW 104-8

EBT-24

7-15-91
MW107-1

EBT-25

Volatile Oraanics (ug/Kg)
Methylene Chloride
Acetone
Carbon Disulflde
1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethyl benzene
Total Xylenes

Semivolatile Organics (ug/Kg)
Phenan throne
Di-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Dl-n-octyl phthalate

0.7

14

14
2

2

3

J

J

J :
J ;

J ;

J i

oc

1

7

i

J

20

4

i

j

j

2
41

3

J
J

J

41
1Qrt

Bijiiiii
;'-t :;'.;'.;'.
!if. •''',•'.•

~v>

2

:*:
**•:

•Ji

2800
120

J

J

-j 93 #

Note: Blank cell Indicates that analyte was
not detected.



Table E-2. Southeast Rockford Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

7-15-91
MW108-1

EBT-26

8-21-91
MW111-1

EBT-27

8-21-91
MW111-1D

EBT-28

8-21-91
MW111-2

EBT-29

8-21-91
MW111-3

EBT-30

8-21-91
MW111-4

EBT-31

Volatile Organics (ua/Ka)
Methylene Chloride
Acetone
Carbon Disulflde
1,2-Dichloroethene
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1.2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes

Semivolatile Organic^ (ug/Kg)
Phenanthrerie
Dl-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyl phthalate

Note: Blank cell indicates that analyte was
not detected.

250

52

35

O o ...o



Table E-2. Southeast Rocki Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

8-21-91
MW111-5

EBT-32

8-21-91
MW110-1

EBT-33

8-21-91
MW110-2

EBT-34

8-21-91
MW110-2D

EBT-35

7-24-91
MW109-5

EMF-01

7-24-91
MW110-9

EMF-02

Volatile Oraanics (ug/Kg)
Methylene Chloride
Acetone
Carbon Disulfide
1,2-Dichloroethene
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes

Semivolatile Oraanics (ug/Kg)
Phenanthrene
D)-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyl phthalate

Note: Blank cell Indicates that analyte was
not detected.

180

11

-

190
460

J i 220 ll; iiiiiii



Table E-2. Southeast Rockford Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

7-24-91
MW110'-9

EMF-03

7-24-91
MW103-2 .

EMF-04

8-6-91
MW107-2

EMF-05

8-6-91
MW107-3

EMF-06

8-6-91
MW107-4

EMF-07

8-6-91
MW107-5

EMF-08

Volatile Oraanics (ua/Ka)
Methylene Chloride
Acetone
Carbon Dlsulfide
1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroelhene
Toluene
Ethylbenzene
Total Xylenes

Semivolatile Oraanics (ua/Kg)
Phenanthrene
Di-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyl phthalate

Note: Blank cell indicates that analyte was
not detected.

3

3

2

J:

J

v*

790

190

B

18 J

480

590

9

8

xl

300 3;!;i!ij!=:
130 &\m 99 ilii;*!* 430 iiiiiiiiiliii 410 ijbii# 440 #ijl;i;i;

O o ,0



Table E-2. Southeast Rockf Drummed Soils - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number

8-6-91
MW107-5D

EMF-09

8-6-91
' MW 107-6

EMF-10

8-6-91
MW 107-7

EMF-1 1

8-7-91
MW108-2

EMF-12

8-7-91
.MW103-3

EMF-1 3

8-7-91
MW108-4

EMF-1 4

Volatile Organics (ua/Ka)
Methylene Chloride
Acetone
Carbon Disulflde
1,2-Dichloroethene
Chloroform
1,2-Dichlofoe thane
2-Butanone

1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichtoroethane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xytone*

Semivolatile Organics (ug/Kg)
Phenanthrene
Dl-n-bytylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyl phthalate

Note: Blank cell Indicates that anaryte was
not detected.

2300

1100

250

170 51

410 J 570 vf 240 J 500 iiliiiiliiiii 360 ij 340 j



DruTable E-3. Southeast Rockfc Drummed Soils - Inorganic Results

Date Sampled
. Sample Number

Inorganic Traffic Report Number

Metals (ma/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

. 7-24-91 7-24-91 7-24-91 7-24-91 8-6-91 8-6-91
MW109-5 MW110-9 MW110'-9 MW103-2 MW107-2 MW107-3
MEKR-01 MEKR-02 MEKR-03 MEKR-04 MEKR-05 MEKR-06

2660
4.4
1.5
8.9

0.25
0.49

211000
4.5
1:2

1.8
4370

1.6
112000

212
0.12

2
346

R
R

1320
0.25

9.2
4.8
-10

UJ
B
B

M..,,.
y

B :
B

J
J ;

U
U
a

u
B
BJ ::

u

4160
8.9

3
23.9
0.23
0.46

66000
11.7
4.3
7.7

7880
4

• 31700
233

0.12
8.7
893

R
R

1360
0.23

13
20.8

10

8J

B
U
y

S

J

J

v
B
B

U

J
U

3720
9.9
3.9

21.2
0.22
0.45

70700
8.7
3.9
7.1

8020
4.3

35600
214

0.11
6.8
835

R
R

1200
0.22
13.3

19
10

BJ

B
U

M , M ,

J
J

u
B
B

U

J
U

4620
7.1
3.8
21

0.27
0.53

178000
5.7
2.6
4.9

6450
4.1

93700
345

0.13
4.5

651
R
R

.1910
0.27
10.6
12.7

.10

BJ.,

B
U

u.

B
B

J
J

U
B
B

U
B
j
U

3300
8.8

7
27:8
0.41

1.4
75800

11.2
3.7
8.5

9690
6.8

37200
. 241

0.17
9.1

6.33
0.68

1
1140
0.68
13.5
27i2
0.85

U i t i i ;

B
B :
U

B

U
U
fc
U
0
B

I*
B

U

4030
15.9
6.2
43

0.61
2.4

98200
10.5
5.5
9.6

11200
8.3

50000
327
0.3

16.5
641
1.2
1.8

1200
1.2

16.3
32.3

1.5

J
UJ
J
BJ
yj
*#,,-
J?

f
yj
BJ .
j
j
j
j
yj
UJ .
8J .
UJ
yj
BJ
yj
BJ
j
UJ;



Table E-3. Southeast Rockford Drummed Soils - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (ma/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron
Lead
Magnesium
Manganese

• Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

8-6-91 8-6-91 8-6-91 8-6-91 8-6-91 8-7-91
MW107-4 MW107-5 MW107-5D MW107-6 MW107-7 MW108-2
MEKR-07 MEKR-08 MEKR-09 MEKR-10 MEKR-11 MEKR-12

•

4530
17

5.5
49.4
0.66

2.6
83300

11.4
5.9

10.3
12300

9.8
42200

338
0.33
17.7
915
1.3

2
1350
'1.3
16.8

38
1.6

J

UJ
BJ
BJ
UJ
uj
J
J
UJ
BJ
J ;

J
J
J
UJ
UJ
BJ
UJ
UJ
BJ
UJ
BJ
J
IU

3770
21.6
6.3

37.6
0.83
3.3

92000
9.7
7.5
7.1

9550
7.2

43200
276
0.41
22.4
672
1.7
2.5

1240
1.7

13.1
29.4
2.1

Jt MII

yj
BJ
BJ
UJ
uj
j
j
UJ

BJ
j
j
j
j
UJ
yj
UJ
yj
UJ
BJ
UJ
BJ
J
yj

4270
21.4

7.5
41.2
0.82
3.3

101000
11.3
7.4
7.8

10500
7.2

47500
301

0.41
22.2
733
-1.6
2.5

1240
1.6

15.2
30.7
2.1

J
UJ._
BJ
BJ...
UJ
UJ
J
J
UJ
BJ
J
J
J
J
UJ
UJ
BJ
UJ
UJ
BJ
UJ
BJ
J
UJ

2190
10.9
4.8

23.5
0.42

1.7
62700

7.6
3.8
6.4

7760
6.5

31400
210

0.21
11.3
406
0.84

1.3
1100
0.84
10.6
28.1

1

J
UJ
:j
BJ
UJ
UJ .
J
J
UJ
BJ
J
J
J
J
UJ
UJ
BJ
UJ , ,
UJ
:BJ
UJ t - •
BJ
J
UJ

2930
12.1
3.5

34.6
0.47

1.9
76500

' 7.2
4.2
7.1

9060
7.5

38800
266

0.23
12.6
547

0.93
1.4

1140
0.93
12.1
27.4
1.2

J
uj ;
BJ
BJ
UJ
04
J
J, .
UJM

BJ
J
4
J
JI
UJ
UJ
BJ
UJ
UJ
BJ
UJ.
BJ
J
til

4070
29.4
8.7

65.2
1.1
4.5

74300
11.3
10.2
12.4

12000
11.9

36700
311
0.56
30.5
915
2.3
3.4

3420
2.3

14.9
45.5
2.8

J

UJ
BJ
BJ
yj
uj
J
BJ
yj
BJ
xl

J
xl

J
yj
UJ

yj
UJ
yj
BJ
yj
BJ
j
UJ

O o



Table E-3. Southeast Rockfc iJrummed Soils - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (ma/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium .
Thallium
Vanadium
Zinc
Cyanide

8-7-91 8-7-91 6-25-91 6-25-91 6-25-91 6-25-91
MW108-3 MW108-4 MW101A-1 MW101A-2 . MW101A-3 MW101A-4
MEKR-13 MEKR-14 MEAF-32 MEAF-33 MEAF-34 MEAF-35

4370
26.3

9
66.2

1
4

74400
9.5
9.1

11.5
12300

11.9
37900

321
0.51
27.3
1120

2
. 3
3410

2
15.7
45.2

2.5

J
UJ
BJ
BJ
UJ
U
J
BJ
&>. . .
BJ,
J
J
J
J
UJ
UJ
BJ
UJ
UJ
BJ,
UJ
BJ
J
UJ

4000
29.9
9.8

63.6
1.1
4.6

73000
10.4
10.3
11.5

11500
16.4

36100
301
0.57

" 31
931
2.3
3.4

3250
2.3

13.3
42.8
2.9

J
UJ
BJ
8J
UJ
UJ
J
BJ
UJ
BJ
J
J
J
J
UJ
yj
UJ
yj
UJ
BJ
UJ
BJ
J
yj

1010
4.1
1.2
9.4

0.24
0.73

39800
1.7

0.97
2.7

3680
3.8

17300
,107
0.1
2.5
180

R
0.97
330
0.25
4.1

12.6
6.1

U
BJ
8
U
U

U
U
U

UJ
B
B

U
B
U
B

U

4080
7.1

18.7
34.2
0.8
1.3

43400
5.5
2.2
4.6

7770
8.2

21900
218

0.23
5.9
532
2.8
1.7

1410
0.42
9.2

29.5
11.4

U
J
B
B
U

B
U

UJ
B
B
J
U
B
U
B

U

5000
11.5
4.5

43.6
0.68

2
56300

5.6
3.1
7.5

9220
10.5

27700
258
0.35
6.6
759

R
2.7

1560
0.72
10.8

35
18.4

U
BJ
B :

U
U

B [

B , .;

u

UJ
B
B ^

U ^
B .
UJ
B

U ;

6200
14.8

4
53.5
0.87
2.6

65400
11.9

4
9.6

10700
12.2

30700
297

0.39
9.2
903

R
3.5

1860
0.77
12.3
49.9

21

U
BJ
B
U
V

B
U

yj
B
8 t

O
B
y
B

tt



Table E-3. Southeast Rockford Drummed Soils - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (ma/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper '
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6-25-91 6-25-91 7-2-91 7-2-91 7-2-91 7-2-91
MW101A-5 MW101A-6 MW104-1 MW104-2 MW104-3 MW104-4

MEAF-36 MEAF-37 ' MEAF-43 MEAF-44 MEAF-45 . MEAF-46

3620
9.1
2.2

33.7
0.54

1.6
35600

4.1
2.2
5.9

6730
12.4

17800
184

0.24
4.2
496

R

2.2
1490
0.54

7
28.2

14

U
BJ ;
B
U !
U i

B
U
U

UJ
B
B

U
B
U
B

U

3530
7.1
2.4

38.2
0.42

1.2
40100

8.5
2.7
4.6

9400
11.1

20200
222

0.22
7.7
475

R
1.7

1560
0.41
9.4

53.9
11.4

u
8J. .
8.
U
u

B
y

UJ
B
B

u
B
UJ
8

y

5310
7.9
3.8

38.3
0.48

1.4
68500

8.9
5.2
6.9

10100
8.8

36300
288

0.23
5.6
876
1.8
1.8

1660
0.46
9.9

36.4
11.8

UJ
B
B
BJ
U

B
B

J

J
U
B
B
UJ
U
B
U
B

U

5990
8.1
4.2

42.3
0.75

1.4
75100

10.7
6.4
9.2

11200
9.9

39600
310

0.22
8.1
973

2
1.9

1770
0.5

12.6
45.2
12.4

UJ
B
B
BJ
U

B
B

J

J
U

?,,,,,
B
\jj
U
B
U
B

U

4220
9.7
4.1

29.8
0.33
0.99

60900
6.9

5
7.2

8240
7.7

33300
240

0.14
7.1

673
1.3
1.3

1310
0.32

9
31.9
8.5

BJ i

B . i
.U. . . .
U . . . .

B
B :

J

J..
U
B :
B
UJ
U
B.
U
B

U

5150
6.9
3.8

36.8
0.41

1.2
74400

9.4
5.8

7
9750

, 10.1
39900

281
0.16
7.5
797
1.5
1.6

1650
0.37

11
35.9
9.9

UJ

B
y
V

8
B

J

J
y
B
8
UJ
y
B
y
8

y

O



tTable E-3. Southeast Rockfo. Trummed Soils - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
. .

Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

7-3-91
MW104-5
MEAF-47

3310
9.9
2.8

49.5
0.92

1.8
55600

4.1
2.3
6.4

8080
12.5

31100
25«-

0.27

3.5

415

2.2
2.3

3280
0.55
5.2

32.4
15.2

UJ :
B :
B :
BJ
U

U :
U '\
U ;

J

u
u
3
UJ
U

U
B

U ':

7-11-91
MW109-1
MEAF-82

2950
R

1.6
15

0.24
0.92

71300
9.3
2.6

16.3
6040
4.01

33300
loo

0.12
6

418
3.5

0.69

362
0.46
8.6

17.7
2.1

B
8
B
U

B

J

U
8
B
y
u
y
UJ
8

y

7-11-91
MW109-1D

MEAF-83

3470
R

1.8
16.8
0.25
0.96

65000
12.6
3.1

12.5
6580

3.1
28500

loo
. 0.12

6.4
695
0.72
0.72
377

3.48
'10 .1

18.5
2.4

B
B
B
U

B

J

U
B
B
U
U
U
UJ
B

U

7-11-91
MW 109-2
MEAF-84

4680
R
2

27.1
0.29
0.9

42000
9.6

3
13.3

7430
3.9

21300
240

0.11

6.3
471
0.67
0.71
353
0.45
10.2
21.2

2

B
B
B
U

B

iJ..

U
B
B
U
BJ
!U
UJ
B

U

7-11-91
MW104-6
MEAF-85

15200
R

6.1
45.1
0.81

1.8
53800

17
4

22.2
21000

8.4
27800

297

0.22
16.4
1460

1.3
2

1090
0.88
16.4
44.9
4.1

B
B
U

B

J.. J

U
B
B
U
BJ
B
U
B

U

7-15-91
MW104-7
MEAF-87

7580
R

9.3
24.8
0.28
3.7

94100
6.5
4.8

10.4
14000

6.2
55000

269

0.14
13

741
0.59
0.84
844
0.59
6.9

36.6
1.3

B;i ii i
8ii ii i

8i; i; i

Jii ii i

*•: •: :

Oil ii i

fill ii i
Uilii i
Oil i] I
Bii ii i
B'ii ii i
Bl; ii I

Ui; ii i



Table E-3. Southeast Rockford Drummed Soils - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

7-15-91 7-15-91 7-16-91 8/21/91 8/21/91 8-21-91
MW104-8 MW107-1 - MW108-1 MW111-1 MW111-1D MW111-2
MEAF-88 MEAF-89 MEAF-90 MEAF-91 x MEAF-92 MEAF-93

4360
R

1.8
47.8
0.52

2
30300

2.4
2.1
1.7

9010
7.8

14900
235
0.17
3.8
449
0.66

1
2200

0.4
2.7

27.3
1.8

B
B i

U
U
U
J

J
u
B
B
UJ
U

B
B

U

4230
R

2.4
22

0.17
2.3

61700
7.2
4.1
7.6

8890
4.4

32000
228

0.07
7.7

653
0.31
0.52
245

0.31
10.9

26
0.94

8
U

B . , .

J

J

U . . . .

B
UJ i t,
U 1 1 M

8 ...
8

U

2990
R

1.6
14.8
0.19

2
78100

9
3.6
6.8

8080
4.6

38100
268
0.11
6.6
565
0.44
0.56
202
1.1
5.9

25.4
0.87

B
B
U

B

J

J
U
B
B
UJ
U
B
U
B

U

7370
40.2
.6.3
61.5
0.8
3.2

75500
5.7
4.8

49.3
14400

15.3
35600

381
0.38

12
345
2.4
2.4

3200
4

9.5
46.1

7.7

J
:UJ , , ,
BJ
BJ,
UJ
!UJ
J
BJ
UJ
J
J
J
J
J
UJ
UJ
UJ
UJ
UJ
BJ
UJ ,
BJ
J
UJ

5770
38.6

5
53.2
0.77

3.1
63500

5.4
4.6

27.9
12200

14.2
29700

329
0.35
11.6
331
2.3
2.3

2960
3.9
6.3

40.3
6.6

J ;
UJ ;
BJ i
BJ i
UJ
UJ i
J

yj i
UJ ;

J. i
J i

>L i
j
J
UJ
UJ
UJ
UJ

Wn,
BJ
UJ
BJ
J
UJ

7410
67.1
8.4

90.1
1.3
5.4

94600
9.4
8.1

44.1
16100

22.3
44400

420
0.64
20.1
576

4
4

5690
6.7
4.6

56.1
12.8

J
UJ
BJ
BJ
yj
UJ
j
UJ
yj
j,,
j
j
j
j
yj
UJ
yj
UJ
yj
BJ
yj
BJ
j
UJ

O o



Table E-3. Southeast Rockfoi Tummed Soils • Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number

Metals (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

8-21-91 8-21-91 8-21-91 8-21-91 8-21-91 8-21-91
MW111-3 MW111-4 MW111-5 MW110-1 MW110-2 MW110-2D
MEAF-94 MEAF-95 MEAF-96 MEAF-97 MEAF-98 MEAF-99

'2350
24.8
4.1

38.4
0.5

2
64000

3.8
3

16.4
10000

10.4
30900

302
0.25
7.4
213
1.5
1.5

1690
2.5

4
30.7
4.8

J
UJ :

BJ :
BJ
UJ ;
UJ ;
J
BJ :

UJ. . . .
J
J
J
J
J
UJ i
UJ
UJ
UJ :
UJ ;
BJ
UJ
BJ :
J
UJ

2230
23.9
2.9

31.2
0.48

1.9
56800

3.3
2.9

13.4
6920

6.8
27400

217
0.24

7.2
205
1.4
1.4

1670
2.4
2.6

19.7
4.1

J
yj
BJ
8J
UJ
yj
j
yj
UJ
j
j
j
j
j
UJ
yj
UJ
UJ
UJ
8J
UJ
8J
j
UJ

3400
22.8
2.5

22.9
0.46

1.8
169000

5.5
2.7

13.1
6220

5.7
79600

249
0.23
6.8
196
1.4
1.4

1330
2.3
4.2

17.6
3.9

J
UJ
BJ
BJ
UJ
UJ
J
J
UJ
J
J
J
J
J
UJ
UJ
UJ
UJ
UJ
BJ
UJ
BJ
J
UJ

2570
17

2.6
21.4
0.34

1.4
95000

7.5
2

11.1
7090

5.3
39900

205
0.15
5.1
146

1
1

734
1.7
4.6

24.2
3.1

J
UJ
B
B
:U

U

:j
U

U
u
u
u
u
B
U
B

U

4170
24.3
4.8

31.1
0.49

1.9
102000

7.6
2.9

21.2
11500

8.8
44900

251
0.24
7.3
208
1.5
1.5

1510
2.4
8.4

29.3
4.5

J :
UJ i
BJ i
BJ i
UJ i
UJ . :
J
J i
UJ , i
J
J i
J
J
J, t,.,
yj
til
UJ
UJ
UJ
BJ
UJ
BJ
J
UJ

3380
21.1
3.2

27.5
0.42

1.7
106000

7.3
2.5

20.5
8920

5.9
45700

240
0.19
6.3
181
1.3
1.3

1240
2.1

6
20.9
3.9

J
UJ
8J
BJ
uj
UJ
J
J
yj
j ,
j
j
j
J
yj
UJ
yj
UJ
yj
BJ
yj
BJ
j
UJ



APPENDIX F

ANALYTICAL AND GRAIN SIZE RESULTS FOR
SUBSURFACE SOIL SAMPLES



• TMTable F-1. Southeast Rockford Si" Tirface Soil Samples - Organic Results

Date Sampled

Sample Number
Organic Traffic Report Number

Depth Sampled

6-25-91
MW111-1A

EBT-06
4-61

6-25-91
MW111-1B

EBT-07
14-16'

6-25-91

MW111-1C
EBT-08
24-26'

6-28-91
MW109-1A

EBT^09
4-6'

6-28-91
MW109-1B

EBT-10
14-16'

6-28-91
MW109-1C

EBT-11
24-26'

Volatile Organics (ug/kg)
Methylene Chloride
Acetone
Carbon Dlsulfide
1,2-Dichloroethene
Chloroform
1,2-Dlchloroethane
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pantanone
2-Hexanone
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes

Semivolatile Oraanics (uo/ka)
Phenan throne
Dl-n-butylphthalate
Bis (2-ethylhexy!) phthalate
Dl-n-octyl phthalate

130
70

J
J

75 #;*;;!; 100 :J;;;ii;ii;i

Note: Blank cell Indicates analyte was
not detected



Table F-1. Southeast Rockford Subsurface Soil Samples - Organic Results

Date Sampled
Sample Number

Organic Traffic Report Number
Depth Sampled

7-11-91
MW107-A

EBT-21
4-6'

7-11-91
MW107-B

EBT-22
14-16'

Volatile Organics (ug/ka)
Methylene Chloride
Acetone
Carbon Disulfide
1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Trtchloroethone
1,1,2-Trtchloroethane
Benzene
4- Methyl-2- Pentanone
2-Hexanone
Tetrachloroettiene
Toluene
Ethylbenzene
Total Xylenos

Semivolatile Oraanics (ug/kg)
Phenan throne
Di-n-butylphthalate

Bis (2-ethylhexyl) phthalate
O-n-octyl phthalate

Note: Blank cell Indicates anar/te was
not detected

O o o



Table F-2. Southeast Rockford Sr jrface Soil Samples - Inorganic Results

Date Sampled
Sample Number

Inorganic Traffic Report Number
Depth Sampled

Metals (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6-25-91 6-25-91 6-28-91 6-28-91 6-28-91 7-11-91
MW111-1B MW111-1C MW109-1A MW109-1B MW109-1C MW107-B

MEAF-38- MEAF-39 MEAF-40 MEAF-41 MEAF-42 MEAF-86
14-16' 24-26' 4-6' 14-16' 24-26' 14-16'

4280
3.3
4.2

15.5
0.19
0.58

63700
7

4.1
8.1

9200
3.2

31200
213

0.09

9.1
937

0.77
97.9
0.19
12.1
29.3

5

U
J
B :
U
U

B

UJ

B
R
U
B
U

U

867
3.5

3.6
0.21
0.62

46300
2.5

0.82
2.3

3120
2.6

19400
87.8
0.1
2.1
157

0.82
57.1
0.2
6.4

13.7
5.3

U
R

8
U
y

u
u

UJ
B
B
R
U
8J
U
8

U

10700
3.8
4.1

68.5
0.71
0.68
951

12
5.1

11.5
13000

6.8
1750
335
0.1

10.6
507
0.88
0.9

44.1
0.47
20.8
30.2
5.4

UJ

BJ
U
B

B

J

J
U

B
UJ,,
U
BJ
B

u...

1690
3.2
2.1

11.8
0.19
0.56

82100
4.2
3.1
6.3

4860
3.9

42000
195

0.09
4.3
199

0.78
0.74
151

0.19
7.3

19.2
4.9

UJ

B
BJ
U

B

J

J
U
B
H
UJ
U
B
UJ
B

U

2730
3.3
1.7

11.4
0.2

0.58
58800

6.1
2.6
5.6

5210
3

28300
142
0.1
4.6

492
0.76
0.77
89.1
0.19
8.4

17.7
4.9

UJ
B
B j
BJ
U i

B

J .

J
U
B
B i
««_d
u
B
UJ i
B ;

u

2240

4.5
10.8
0.25
0.88

85700
5.7

3
14.3

10000
4.69

41300
234
0.1
7.1

449
0.66
0.66
344
0.44
9.4

24.8
2.2

B

B
8
U

8

J,

y
B, , , , ,
a
u
0
u
yj
B

u



Table F-3. Soil Sample Results - Total Organic Carbon

Data Sampled

Sample Number

Organic Traffic Report Number

Depth Sampled

7-26-91

MW105-B

6593E-07

84'-86'

7-26-91

MW105-C

6593E-08

1 04'- 106'

8-9-91

MW111

6593E-09

28'-29'

Total Organic Carbon (mg/Kg) s,3oo |iiiiiiiiiijl



a i auic r-o. oun oainpie >uii£> - i uicu vxi yaniu Vxai uun

o o
Date Sampled

Sample Number

Organic Traffic Report Number

Depth Sampled

7-13-91

MW107

6593E-01

44'-46'

7-14-91

MW108-A

6593E-02

34'-36'

7-15-91

MW108-B

6593E-03

64'-66'

7-17-91

MW110

6593E-04

43'-44'

7-22-91

MW104

6593E-05

54'-56'

7-26-91

MW105-A

6593E-06

54'-56'

Total Organic Carbon (mg/Kg) 36,70o 2,930 42,000 15,900 17,000 ;



PARTICLE S E ANALYSIS

U.3. STANDARD SIEVE OPENINGS IN INCHES

3

U.S. STANDARD SIEVE NUMBERS HYDROMETER

O <- ' '} ' 71 '2 % '« H O O I U I M I U

yu -

oU -

f\J ~

O .
z
w
<
a.

2

O
01 in .UJ 4U -1
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in -c

9O .

in -c

0 -

1 '
^^

l i I

,
'**' **•*

•̂ v A
""-

1

.̂

1 |

""• -̂̂

,

"*•
^> If

\

1

\
\
\

V

\
\

v ^

,
100 50 10 5 0.5 0.1

GRAIN SIZE, mm

GRAVEL

Coarse | Fine
SAND

Coarse

JOB NO. 133723

CURVE BORING SAMPLE

Medium Fine

T

0.0 1 0.005 . 0.0

SILT or CLAY

0

1.0

20

30

O
UJ

» 1
UJ^ :
z
UJ

60 %
UJ
Q.

70

80

90

100
01

PROJECT South East Rockford Study Area

DEPTH FT. DESCRIPTION

1 MW-104 - 44-46 - Gray-Brown Clayey SAND Trace Gravel, SC



PARTICLE SIZE ANALYSIS

U.S. STANDARD SIEVE OPENINGS W INCHES U.S. STANDARD SIEVE NUMBERS

3 2 /'4 1 % '/, % '/« 4 6 810 1416 20 30 40 50 70100140 200
HYDROMETER

100
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GRAVEL
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i MW
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Coarse

-> 133723

)RING SAMPLE

-105

Medium Fine
SILT or CLAY

u

10

20

30
O
UJ

40 |
i-
UJ

50 h

UJ

60 £
UJ
a.

70

80

90

100
01

PROJECT South East Rockford Study Area

DEPTH. FT. , DESCRIPTION

74-76 . Gray SAND w/Gravel Trace Clay, SP-SC

O o o



PARTICLE SIZE ANALYSIS

U.S. STANDARD SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS

3 2 /'/2 1 % Vt % '/4 4 6 810 1416 20 30 40 50 70100140200
HYDROMETER

100r
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O
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70
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JOB NO. 133723 PROJECT South East Rockford Study Area

CURVE BORING SAMPLE DEPTH.FT.

3 MW-107 - 39-41

DESCRIPTION

Brown SAND Trace Gravel, Clay, SP-SC



PARTICLE SIZE ANALYSIS
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)RING SAMPLE DEPTH. FT, DESCRIPTION

39-41 Brown Gravelly SAND Trace Clay, SP-SC

O O



APPEjNDIX G

RESULTS OF WELL SURVEYING



. CAMPr DRESSERr MCKEE
S.E. ROCKFORD - TEST WELL LOCATIONS

DESCRIPTION NORTHING EASTING

MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MON I TOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MON I TOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR

WELL
WELL
WELL'
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
WELL
.WELL
WELL
WELL
WELL
WELL
WELL

101A
101B
102A
102B
102C
103A
103B
103C
104A
104B
104C
105A
105B
105C
105D
106A
106B
106C
107A
107B
107Cx
10 8 A — •
108/>
1081/5
109A
109B
109C
110A •
HOB
HOC
111A
111B
me

13746
13745
13826
13837
13851
12529
12530
12530
14429
14451
14423
13125
13106
13114
13089
12369
12389
12378
14027
14032
14021
12674
12687
12698
10827
10832
10818
14612
14611
14611
11869
11868
11872

.432

.427

.707

.220

.034

.851

.080

.093

.443

.441

.178

.190

.733

.655

.857

.634

.259

.248

.696

.118

.528

.713

.303

.561

.218

.662

.242

.460

.928

.605

.629

.575

.818

11152.
11161.
13338.
13349.
13347.
13798.
13822.
13811.
15338̂ .
15332.
15339.
15386.
15397.
15393.
15407.
15413.
15396.
15405.
17236.
17235.
17238.
17631.
17631.
17631.

. 17606.
17614.
17597.
22068.
22056.
22044.
20846.
20852.
20828.

490
352
405
809
454
978
398
123
233
147
082
112
279
484
250
051
229
689
745
234
819
559
457
578
600
945
184
585
734
792
193
730
479

WELL
CASING ELEV

765.62
766.62
788.43
788.61
789.87
792.56
792.39
792.35
818.10
817.37
818.25
785.57
785.78
785.66
786.21
805.71
805.52
8.05.40
808.86 .
808.87
808.70
825.16
824.90
824.93
850.89
850.47
850.47
846.65
846.18
846.24
832.84
832.44

GROUND
ELEV.

764.07
764.06
786:47
786.60
787.68

1 790.49
790.36
790.21
815.94
815.22
816.09
783.31
783.58
783.52
784.09
803.70

; 803.59
803.38
809.29
809.28
809.16
823.06
823.00
822.88
848.68
848.51
'.848.37
844.16
844.06
844.18
830.71
830.67

833.26

STREET INTERSECTION LOCATIONS

830.65

DESCRIPTION NORTHING -=i EASTING -

SANDY HOLLOW & 20TH ST.
LAUDE DRIVE & 20TH ST.
HARRISON AVE. & 20TH ST.
-HARRISON AVE. & OHIO PARKWAY
HARRISON AVE. & ALPINE ROAD
EAST ROCK DRIVE & 26TH AVE.
ALPINE ROAD & CARTHAGE DRIVE
ALPINE ROAD & O'CONNELL ST.
ALPINE ROAD & AMERICAN ROAD
ALPINE ROAD & MAYFLOWER AVE.
ALPINE ROAD & SANDY HOLLOW ROAD

10000
13759
15271,
15249
15357,
14584,
14067,
12234,
12030,
10860,
10114,

00
423
912
335
880
404
541
064
414
902
802

10000
9998
9996
12940
17746
22209,
17764
17786,
17788
17801
17808

00
044
235
409
648
693
095
861
755
592
345



APPENDIX H

RESULTS OF HYDRAULIC CONDUCTIVITY ANALYSIS



mwlOla test 1
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0. 0.04 0.08 0.12 0.18 0.2
Time (min)

DATA SET:

mw101a1.dat

11/21/91

A Q U I F E R TYPE!
Unconflnvd
SOLUTION METHOD:
Bouwar-RIco

ESTIMATED PARAMETERS:
K - 0.06882 ft/mln
yO - 13.39 ft

TEST DATA:

HO « 8 .52 ft
re • 0.0833 ft
rw - 0 .35 ft
L - 10. ft
b « 21.5 ft
H B 42 . ft



mwlOla test 2
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AQUIFER TYPE:
UnconfIn*d
SOLUTION METHOD:
Bouw«r-RIc«

ESTIMATED PARAMETERS:
K • 0.06141 ft/nln
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TEST DATA:

HO • 8 .52 ft
re • 0.0033 ft
r* - 0 .35 ft
L « 10. ft
b - 21.5 ft
H B 42. ft

O
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AQUIFER TYPE:

Unconflnad

SOLUTION METHOD:
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ESTIMATED PARAMETERS:

K • 0.0001176 ft/mln
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L B 10. ft
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yO B 8.142 ft
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mwlOla test 3
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SOLUTION METHOD:
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ESTIMATED PARAMETERS:
K - 0.002874 ft/Bin
yO B 15.82 ft

TEST DATA:
HO • 17.48 ft
re • 0.0833 ft
rw - 0.25 ft
L • 10. ft
b • 200. ft
H • 109. ft
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I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

4. 6.
Time (min)

DATA SET:

n«103a3.dat

11/21/91
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SOLUTION METHOD!
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ESTIMATED PARAMETERS:
K - 0.0009726 ft/mln
yO B 18.25 ft
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re B 0.0633 ft
rw . 0 .25 ft
L B 10. ft
b • 200. ft
H B 99. ft
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b • 200. ft
H B 99. ft
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rv . 0.25 ft
L B 10. ft
b - 200. ft
H B 109. ft



mwlOSc test 1
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I0.1
0,

O
Time (min)

^

DATA SET:
nv103c1.dat

12/09/91

AQUIFER TYPE:
Unconftn«d

SOLUTION METHOD:

Bouv«r-Rlc«

ESTIMATED PARAMETERS:
K B 0.002966 ft/min
yO B 8.435 ft

TEST DATA:

HO B 3.16 ft
re B 0.0633 ft
rv - 0.25 ft
L B 10. ft
b - 200. ft
H B 88. ft

o



mw!03b test 3

10.
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o
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I I I I I I I I ll I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I m l9l I I I

0. 1. 2. 3. 4.
Time (min)

5.

DATA SET:
mv103b3.dat

11/22/91

A Q U I F E R TYPE:

UnconfIn«d

SOLUTION METHOD:

Bouwer-RIco

ESTIMATED PARAMETERS
K • 0.001006 ft/min
yO B 8.781 ft

TEST DATA:
HO B 7 .49 ft
re B 0.0833 ft
rv • 0 .25 ft
L B 10. ft
b • 200. ft
H B 99. ft



mwl04b test 1

100.

•P
<H

•p
d
d)
g
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10.
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0.1
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 i\i 1 1 1 1 1 1 1 1 1 1 1 1 IQI i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0, 0.4 0.8 1.2 1.6 2,

Time (min)

DATA SET.1

mvl04b1.dat

12/04/91

AQUIFER TYPE:

Unconffnvd

SOLUTION METHOD:

Bouv«r-Rlc«

ESTIMATED PARAMETERS:
K - 0.007559 ft/rnln
yO B 10.08 ft

TEST DATA:
HO B 12.27 ft
re B 0.0633 ft
rv m 0.85 ft
L B 10. ft
b » 200. ft
H B 63. ft

O O



mw!03c test 2

•p
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g
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0.8 1.2
Time (min)

DATA SET:
mv103c2.dat

11/21/91

AQUIFER TYPE:
Unconf fn«d
SOLUTION METHOD:

Bouwar-R(c«

ESTIMATED PARAMETERS:
K - 0.001015 ft/mln
yO B 9 .479 ft

TEST D A T A :
HO B 9.37 ft
re B 0.0633 ft
rv • 0.25 ft
L B 10. ft
b - 200. ft
H B 88. ft



mwl03c test 3

O

10. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 11

d
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g
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-H
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00

I I I I I I I I l l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l l I I I I I I M

0. 0.4 0.8 1.2 r\ 1.6 2.
Time (min)O

DATA SET:

nvl03c3.dat

11/21/91

AQUIFER TYPE:
UnconfInad
SOLUTION METHOD:
Bouw«r-Rlc»

ESTIMATED PARAMETERS:
K • 0.001026 f t / m l n
yO B 9.269 ft

TEST DATA:
HO B 9.2 ft

rc B 0.0833 ft
rv - 0.25 ft
L B 10. ft
b = 200. ft
H • 68. ft

O



mwl04a test 1

100. I I I I I I I I I I 1 1 I I I I I I I I I I I I I I I I I I I I 1 1 I I I I I I I I I I I I I H

•p
dd)g
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I-H

Pi
01

I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

DATA SET:
mv104a1.dat

12/05/91

AQUIFER TYPE:
Unconfln«d
SOLUTION METHOD:
Bouvar-Rlc«

ESTIMATED PARAMETERS:
K - 0.0003226 ft/nln
yO B 10.59 ft

TEST D A T A :
HO B 12.06 ft
re B 0.0838 ft
rv . 0.35 ft
L B 10. ft
b • 4. ft
H B 39. ft



mw!04a test 2

100. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 u 1 1 1 1 m 1 1 1 1 1 1 1 1 1 m n-

0.1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0. 2. 4. 6. 8. 10,

Time (min)

DATA SET:
inv104a2.dat

12/09/91

AQUIFER TYPE:
Unconfln«d
SOLUTION METHOD:
Bouv«r-Rle*

ESTIMATED PARAMETERS:
K - 0.0003321 ft/rain
yO B 11.74 ft

TEST DATA:
HO B 12.73 ft
re B 0.0833 ft
rv - 0.35 ft
L B 10. ft
b B 4. ft
H B 38. ft

(J



mw!04b test 2

100. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11 H
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10 i1 1 1 1 1 1 1 1 1 1 1 1 1 1 xi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 x 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0. 0.4 0.8 1.2 1.6 2,
Time (min)

DATA SET:
mvl04b2.dat

12/04/91

A Q U I F E R TYPE:
UnconfI n«d
SOLUTION METHOD:
Bouwor-RIc*

ESTIMATED PARAMETERS:
K B 0.00794 ft/mln
yO B 10.06 ft

TEST DATA:
HO B 12.74 ft
re B 0.0633 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 83. ft



mw!04b test 3

100.

£ 10.
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dd)go
o
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 \l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IxLI 1 1 1 1 1 1 1 1 1 | 1 1 1 1 | :-

0.4 0.8 1.2 1.8 2.
Time (min)

DATA SET:
mv104b3.dat

12/04/91

AQUIFER TYPE:
Unconf I n«d

SOLUTION METHOD:
Bouv_r-Rlc«

ESTIMATED PARAMETERS:

K m 0.006002 ft/mln
yO B 11.45 ft

TEST DATA:
HO B 13.91 ft
re B 0.0833 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 83. ft

•

(J



mw!04c test 2

dfl>g
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0.8
Time (min)

DATA SET:
inv104e2.dat

12/09/81

AQUIFER TYPE:
UneonfIn«d
SOLUTION METHOD:
Bouv«r-Rle«

ESTIMATED PARAMETERS:
K m 0.005393 ft/nln
yO B 4.14 ft

TEST DATA:
HO B 3.73 ft
re B 0.0883 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 108. ft



mwl04c test 3

10. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I L

•P
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0.1 Nil II I HIM I I I I M I I I 1 I I I I I I I I I N II I N M N M II I I I I I M I I I I I I I I I I I I I I Ml I I I I I I I I

0. 0.2 0.4 0.8 0.8
Time (min)

i.

DATA SET:
mv104c3.dat

12/09/91

AQUIFER TYPE:
Unconflnad
SOLUTION METHOD:
Bouvar-Rf«•

ESTIMATED PARAMETERS:
K • 0.004125 ft/mln
yO B 5.406 ft

TEST D A T A :
HO B 4.9 ft
re B 0.0833 ft
rv - 0.25 ft
L B 10. ft
b • 200. ft
H B 109. ft

O



mwl04c test 4

10.

.p
d
fl)
fi
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o
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0. 0.2 0.4 0.6
Time (min)

0.8

DATA SET:
nvl04c4.dat

12/09/81

AQUIFER TYPE:
Unconfln«d
SOLUTION METHOD:
Bouvar-Rfc«

ESTIMATED PARAMETERS:
K • 0.003269 ft/mln
yO B 6.732 ft

TEST DATA:
HO B 6.53 ft
re B 0.0633 ft
rv - 0.25 ft
L B 10. ft
b - 200. ft
H B 108. ft



mwlOGa test 1

100. 1 1 1 1 1 1 1 1 1 1 1 1 NT 111 rmi i m 1 1 1 m i m 1 1 mrm-

11 MM I I I I I I I I I I I I l\l I I I I I I I I I I I I I I I I I I I I I I I I I I II

0.4 0.8 1.2 1.6 2,
Time (min)

O O

DATA SET:
a-\inv106a1.dat

12/06/91

AQUIFER TYPE:
UnconfInad
SOLUTION METHOD
Bouvar-Rlc«

ESTIMATED PARAMETERS:
K B 0.004724 f t /min
yO B 9.801 ft

TEST DATA:
HO B 11.27 ft
re B 0.0633 ft
rv . 0.35 ft
L B 10. ft
b - 20. ft
H B 22. ft

O



mwl06a test 2

100. i M 1 1 1 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii rm 11 rm i m-

10.
•P
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0. 0.4 0.8 1.2 1.6 2,

Time (min)

DATA SET:
mv106a2.dat

12/09/91

AQUIFER TYPE:
UnconfInad
SOLUTION METHOD:
Bouvar-Rtc*

ESTIMATED PARAMETERS:
K - 0.004161 ft/win
yO B 11.45 ft

TEST DATA:
HO B 11.4 ft
re B 0.0833 ft
rv B 0.35 ft
L B 10. ft
b • 29. ft
H B 22. ft



mwl06a test 3

100. Ml I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I-r

I I I I I I I I I I I I I I I I I I I I 1X1 I I I I I I ITI I I I I I I I I I I I I I I I I I1m
0.4 0.8 1.2 1.6

Time (min)
2.

O O

DATA SET:
nv106a3.dat

12/09/91

AQUIFER T Y P E :
UnconfInad
SOLUTION METHOD:
Bouvar-Rle«

ESTI MATED PARAMETERS:
K B 0.004267 ft/mln
yO B 7.762 ft

TEST DATA:
HO B 9 .93 ft
re B 0.0833 ft
rv . 0 .35 ft
L B 10. ft
b - 29. ft
H B 22. ft

O



mwlOGb test 1

100. I I I 1 1 1 I I I 11 M I I I 1 1 I I I I I I I I I I I I I 1 1 I I I I 1 1 I I I I I 1 1 t

I I I I I I I I I I I 1 1 I I I I I M I I I I I I I I I I I I I I I I I I M I I I I I I I I

Time (min)

0.01

DATA SET:
rav106b1.dat

11/20/91

A Q U I F E R TYPE:

UnconfInad

SOLUTION METHOD:

Bouvar-RIc*

ESTIMATED PARAMETERS:

K - 0.002395 ft/mln
yO B 11.89 ft

TEST DATA:

HO B 12,. 97 ft
re B 0.0833 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 61. ft



mw!06b test 2

100. =i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t
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o
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o.oi

O

0.6 1.2 1.8
Time (min)

2.4

o

3.

DATA SET:
mv106b2.dat

11/20/91

AQUIFER TYPE:
UneonfInad
SOLUTION METHOD:
Bouvar-Rlc*

ESTI MATED PARAMETERS:

K • 0.002384 ft/min
yO B 12.7V4 ft

TEST DATA:
HO B 13.82 ft
re B 0.0833 ft
rv - 0.25 ft
L B 10. ft
b • 200. ft
H B 81. ft

o



mwlOGb test 3

100.

10.
•p
<H
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d
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o
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0.1 r
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I

0. 0.6 1.2 1.8 2.4 3,
Time (min)

DATA SET:
mv106b3.dat

11/20/91

A Q U I F E R TYPE:
UnconfInad
SOLUTION METHOD:
Bouvar-Rlc«

ESTIMATED PARAMETERS:
K • 0.002312 ft/mln
yO B 12.74 ft

TEST D A T A :
HO B 14.17 ft
re B 0.0933 ft
rv . 0.25 ft
L B 10. ft
b - 200. ft
H B 61. ft



mwlOGc test 1

100. 1 1 1 1 1 1 1 1 1 1 1 m m i m m 1 1 1 1 1 1 1 m 1 1 1 m m rt

10
•p
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I

Time (min)

O o

DATA SET:

mv106c1.dnt

11/20/91

A Q U I F E R TYPE:
UnconfInad
SOLUTION METHOD:
Bouvar-RIc«

ESTI MATED PARAMETERS:
K • 0.00091 ft/rain
yO B 12.9 ft

TEST DATA:
HO B 13.41 ft
re B 0.0833 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 98. ft

,o



e
mwlOGc test 2

100. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 IN 1 1 1 MI 1 1 ii 111 1 1 1 1 1 1 1 1 1 1

I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I

Time (min)

DATA SET:
fflv106c2.dat

11/20/91

A Q U I F E R TYPE:
UneonfInad
SOLUTION METHOD:
Bouvar-Rlc«

ESTIMATED PARAMETERS:
K - 0.0006867 ft/mtn
yO B 10.95 ft

TEST DATA:
HO B 12.35 ft
re B 0.0633 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 96. ft



mwllOc testl

100. M l l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I L
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I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

0.8 1.6 2.4 3.2
Time (min)

DATA SET:

nv110e1.dat

12/06/81

AQUIFER TYPE:
UneonfInad
SOLUTION METHOD:
Bouvar-Rfc*

ESTIMATED PARAMETERS:
K • 0.0007011 ft /mtn
yO B 12.68 ft

TEST DATA:
HO B 13.9 ft
re B 0.0833 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 78. ft

O O



mwllOc test 2

100. rmn 1 1 1 1 1 1 1 mil i m i 1 1 1 1 1 1 1 1 1 MI i 1 1 1 1 1 1 1 1 L
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0. 0.8 1.6 2.4 3.2

Time (min)
4.

DATA SET:
mvHOc2.dat

12/04/91

A Q U I F E R TYPE:

UnconfInad

SOLUTION METHOD:

Bouvar-Rlc«

ESTIMATED PARAMETERS:
K - 0.0007199 ft/rain
yO B 13.34 ft

TEST DATA:
HO - 14.76 ft
re B 0.0033 ft
rv . 0.25 ft
L B 10. ft
b • 200. ft
H B 78. ft



mwlllb test 1
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1.4 2.8 4.2
Time (min)

5.6 7.

O o

DATA SET:
mv111b1.dat

12/09/91

AQUIFER TYPE:
UneonfInad
SOLUTION METHOD:
Bouvar-RIc«

ESTIMATED PARAMETERS:
K B 0.0006986 ft/nln
yO B 16.9 ft

TEST DATA:
HO B 17.19 ft
re B 0.0898 ft
rv B 0.35 ft
L B 10. ft
b - 41. ft
H B 33. ft

o



e
mwlllb test 2

10. i M M 1 1 1 1 1 1 M M 1 1 1 1 [Tin i IITI 11 m m i i M i m i L

d
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0.1 MM I I I M IM I I I I M I I I I I I I I I I I I M I I I I I I I I M I I I I I I I

0. 0.4 0.8 1.2
Time (min)

1,6 2.

DATA SET:
MV111B2.DAT

12/04/91

A Q U I F E R TYPE:

t)r:r.onf I nad

SOLUTION METHOD:

Bouvar-Rlca

ESTIMATED PARAMETERS:
K - 0.001566 f t /mln
yO B 4 . 6 7 ft

TEST DATA:
HO B 5 .99 ft
re B 0.0833 ft
rv - 0 .35 ft
L B 10. ft
b - 41. ft
H B 39. ft



mwlllb test 3

(J

10.
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0)fi 1.
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0. 0.6 1.2 1.8 2.4 3,

Time (min)

n

DATA SET:
mvinb3.dat
11/21/91

AQUIFER TYPE'.
Unconflnad
SOLUTION METHOD:

Bouvar-Rlce

ESTIMATED PARAMETER

K - 0.001097 ft/mm
yO B 8.781 ft

TEST DATA:
HO B 9.66 ft
rc B 0.0833 ft
rv - 0.35 ft
L B 10, ft
b B 41. ft
H - 33. ft

O



mwlllc test 1

100.

•p
d
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o
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0. 1.2 2.4 3.6 4.8

Time (min)

DATA SET:
mvllle1.dat

12/00/81

A Q U I F E R TYPE:
UneonfInad
SOLUTION METHOD:
Bouvar-Rfe«

ESTIMATED PARAMETERS:
K • 0.0008767 ft/IB In
yO B 11.45 ft

TEST DATA:
HO B 12.83 ft
re B 0.0838 ft
rv B 0.85 ft
L • 10. ft
b B 200. ft
H B 79. ft



mwlllc test 2

O

100. 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n i m i n n i nmrn-

10.
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0. 1.2 2.4 3.8 4.8
_ Time (min)

~ : D

6,

DATA SET:

mv111c2.dat

11/21/91

AQUIFER TYPE:
Unconflnad

SOLUTION METHOD:

Bouvar-RIca

ESTIMATED PARAMETER

K - 0.0009593 ft/nln
yO m 12.06 ft

TEST DATA:
HO B 13.15 ft
rc B 0.0833 ft
rv - 0.25 ft
L B 10. ft
b B 200. ft
H - 79. ft

O



mwlllc test 3

100. 1 1 1 1 1 1 1 1 1 1 1 1 mi nmni ininnnmnmnii-

10.
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0. 1.4 2.8 4.2 5.6 7,
Time (min)

DATA SET:

mv111c3.dot

12/04/91

A Q U I F E R T Y P E :

UnconfInad

SOLUTION METHOD:

Bouvar-Rlc«

ESTIMATED PARAMETERS:
K - 0.0009954 ft/mln
yO B 13.47 ft

TEST DATA:
HO B 14.64 ft
re B 0.0833 ft
rv . 0.25 ft
L B 10. ft
b - 200. ft
H B 79. ft



APPENDIX I

ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES



4ft
TABLEM

CONTRACT REQUIRED QUANTTTATION LIMITS (CRQL)
FOR SEMIVOLATILE ORGANICS IN GROUNDWATER

Semivolatiles

Phenol /

bis(2-Chloroethyl)ether

2-Chlorophenol

1 ,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

2-Methylphenol

2,2*-oxybis (l-Chloropropane)#

4-Methylphenol

N-Nitroso-di-n-dipropylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

bis(2-Chloroethoxy)methane

2,4-Dichlorophenol

1 ,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol

2-Methylnaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

2,4,5-TrichJorophenoI

CAS Number

108-95-2

111-14-4

95-57-8

, 541-73-1

106-46-7

95-50-1

95-48-7

108-60-1

106-44-5

621-64-7

67-72-1

98-95-3

78-59-1

88-75-5

105-67-9

111-91-1

120-83-2

120-82-1

91-20-3

106-47-8

87-68-3

59-50-7

91-57-6

77-47-4

88-06-2

95-94-4

(Continued)

Quantitation Limits
Water
ug/L

10

10

10

10

10

10

10

10

10

i " 10

10

10

10 '

10

10

10

10
1

10

10

10

10

10

10

10

10
50

1681-01.3



CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)
FOR LOW LEVEL VOLATILE ORGANICS IN GROUNDWATER O

Volatiles

Chloromethane

Bromoethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1 , 1-Dichloroethene

1 , 1 -Dichloroethane

cis-1 ,2-Dichloroethene

trans- 1 ,2-Dichloroethene

Chloroform

1 ,2-Dicnloroethane

2-Butanone

Bromochloromethane

1,1,1 -Trichloroethane

Carbon Tetrachloroethane

Bromodichloromethane

1 ,2-Dichloropropane

cis-1, 3-Dichloropropene

Trichloroethene

Dibromochloromethane

1 , 1 ,2-Trichloroethane

Benzene

trans-1 , 3-Dichloropropene

Bromoform

CAS Number

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-59-4

156-60-5

67-66-3

107-06-2

78-93-3

74-97-5

71-55-6

56-23-5

75-27-4

78-87-5

10061-01-5

79-01-6

124-48-1

79-00-5

71-43-2

10061-02-6

75-25-2

(Continued)

Quantitation Limits
Water
ug/L

1

1

1

1

2

5 •• .

1

1

1

1

1

1

1

5

1

1

1

1

1

1

1

r
i
i
i
i

1681-01.3 O



<ft
CONTRACT REQUIRED QUANTTTATION LjTjMTTS (CRQL)

FOR LOW LEVEL VOLATILE ORGANICS IN GROUNDWATER

Volatiles

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

1 , 1 ,2,2-Tetr^hloroethane

1 ,2-Dibromethane

Toluene

Chlorobenzene

Ethylbenzene

Styrene

Xylenes (total)

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

1 ,2-Dichlorobenzene

1 ,2-Dibromo-3-chloropropane

CAS Number

108-10-1

591-78-6

127-18-4

79-34-5

106-93̂ 1

108-88-3

108-90-7

100-41-4

100-42-5

1330-20-7

541-73-1

106-46-7

95-50-1

96-12-8

Quantitation Limits
Water
ug/L

5

5

1

1

1

1

1

1

1

1

1

1

1

1

1681-01.3



SPECIAL ANALYTICAL SERVICES REQUIRED QUANTTTATION LIMITS
FOR INORGANIC PARAMETERS IN GROUNDWATER O

Compound

Metal:

Aluminum ,

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

Required Instrument
Detection Limit ug/L

GFAA ICP OTHER

100
S

5

5

50

5

0.5

1000

10

10

10

100

2

1000

10

0.2

20

2000

. 2

5

1000

2

10

20

10

O

1681-01.3 o



Table 1-9. TDS and TSS Results ̂ Sroundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-17-91

MW12-D

6670E-61

9-17-91

DECON

6670E-62

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

287.00
0.50

303.00
0.50 mm

11



Table 1-2. Pesticide Results for G^ndwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-4-91
MW101B

EPS-01

9-4-91
MW101A

EPS-03

9-4-91
MW102A

EPS-06

9-4-91
MW102B

EPS-07

9-4-91
MW102C

EPS-09

9-5-91
MW103A

EMF-17

Pesticides
alpha-BHC
beta-BHC
delta-BHC
gamma-BMC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dleldrin
4.4'-DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin Ketone
4,4'-DDD
4.4'-DDT
Methoxychlor
alpha- Chlordane
gamma-Chlordane

0.0028

0.00099
0.0017
0.0017
0.0019

0.0055

0.0014

JP it

JP
JP
JP
JP

JP

J

0.0011 JP



Table 1-9. TDS and TSS Results for Groundwater Samples, Southeast Rockford

- Date Sampled

Sample Number

Inorganic Traffic Report Number

9-17-91

MW9

6670E-55

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

514.00;;;:;;
17.00;;!;;;

9-17-91

MW18

6670E-56

!;!!! 302.00 hi;!:
;:;!; 0.50 U;!;

9-17-91

MW29

6670E-57

;i;h 477.00 ;!;:!
;!;!; 0.50 U;!

9-17-91

MW31

6670E-58

hjf 492.00 ;;;!;
:;:h! 0.50 U;!

9-17-91

MW31-R

6670E-59

;!;!;! 30.00 !;!;!!
:;!!!; 0.50 ;U;i

9-17-91

MW32

6670E-60

;;;;; 695.00
;;!;! 2332.00

O o o



Table 1-2. Pesticide Results for C^jndwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-6-91
MW105A
EMF-32

MW105C
EMF-35

9-6-91
MW105C-R

EMF-36

9-6-91
MW105D-D

EMF-38

9-6-91
MW105D

EMF-40

9-9-91
MW106A

EMF-43

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dleldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4--DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.0022

0.0019

JP

JP,

0.0074
0.003

0.0016
0.082

0.0015
0.0027

0.079

0.16
0.13
0.19

0.0057
0.17

0.0026

0.13

JP
JP
JP
J
JP
JP
J

J
PJ
J
JP
PJ
JP

J



Table 1-2. Pesticide Results for idwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-10-91
MW109C

EPS-18

9-10-91
MW109C-R

EPS-22

9-10-91
MW109B

EPS-24

9-10-91
MW109A

EPS-26

9-10-91
MW108B

EPS-27 PR780

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dteldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfata
Endrin ketone
4.4--DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.00094 JP

0.0016 JP

0.00092 J

0.024
0.073
0.024

0.048
.0.021

0.029
0.13
0.013



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-10-91
MW110A

EPS-30

9-10-91
MW108C

EPS-32

9-10-91
MW108A

EPS-34

9-11-91
MW110B

EPS-36

9-11-91
MW110B-D

EPS-39

9-11-91
MW110C

EPS-41

Pesticides (ug/L)
alpha-BHC
beta-BHC
detta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dteldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sutfate
Endrin ketone
4,4'-DDD
4.4--DDT
Mathoxychlor
alpha-Chlordane
gamma-Chlordane

0.00072 JP 0.00074

,

JP

-

0.0013
0.0013

JP
JP

0.0015

0.0012

0.0066

JP

JP

J

0.00099

0.0015

0.0009

JP

JP

JP ;

0.0013 J

O o o



Table 1-2. Pesticide Results for G^Fndwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrln
Heptachlor epoxtde
Endosulfan 1
Dfeldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4--DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

9-11-91 9-11-91 9-11-91 9-11-91 9-12-91 9-12-91
MW111A MW111B MW111C MW111C-R. MW11 MW27

EPS-45 EPS-47 EPS-49 EPS-51 EPS-53 EPS-55

0.0036 J

0.0023

0.00059

JP

JP

0.00026

0.00099

JP

JP

0.00045

0.0013

0.00061

JP

JP

JP

0.0025

•*

0.0016

JP

J .

0.00088

0.0011

JP

JP

m.



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-5-91
MW103B
EMF-18

9-5-91
MW103C

EMF-21

9-5-91
MW104A
EMF-25

9-6-91
MW104C

EMF-23

9-6-91
MW104B
EMF-28

9-6-91
MW105B
EMF-30

Pesticides fua/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
Endosulfan sulfate

• Endrin ketone
4.4'-DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.0013 JP

O o o



Table 1-2. Pesticide Results for Gî idwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-17-91
DECON
EPN-51

9-16-91

MW.22 ,
EPS-72

9-16-91
MW16

EPS-74

9-16-91
MW30

EPS-76

9-16-91

MW17
EPS-78

9-16-91
MW17-R

EPS-80

Pesticides (ug/L)
alpha-BHC
beta-BHC

delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrln
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan suffate
Endrin ketone
4,4'-DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-9-91
MW106B
EMF-46

9-9-91
MW107A
EMF-47

9-9-91
MW107B
EMF-49

9-9-91
MW107C

EPS- 11

9-9-91
MW107B-D

EPS-14

9-9-91
MW106C

EPS- 16

Pesticides (ua/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undarte)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4--DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

DO
NOT
USE
FORM!

O o o



Table 1-2. Pesticide Results for O^nndwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-17-91
MW31-R
EPS-95

9-17-91
MW32

EPS-97 PP588

9-30-91
MWS32A

EPM-36

9-30-91
MWS23
EPM-38

9-30-91
MWS29
EPM-41

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dieldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4,4'-DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Cfilordane

0.0023

0.0017
0.002
0.001

0.0012
0.0015

JP

JP
J
JP

JP
JP

0.032
0.11

0.035

0.065
0.023

0.039
0.18

0.016

P
P

P

0.0011

0.00093

0.0016

0.098

JP

JP

JP

P ,>

0.0012 J

I

\
I

11



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Pesticides (ug/L)
alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (LJndane)
Heptachlor
Aldrin
Heptachlor epoxtde
Endosulfan 1
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan suffate
Endrin ketone
4,4'-DDD
4.4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

9-10-91 9-10-91 9-10-91 9-11-91 9-11-91 9-11-91
MW110A MW108C MW108A MW110B MW110B-D MW110C

EPS-30 EPS-32 EPS-34 EPS-36 EPS-39 EPS-41

„

0.00072 JP 0.00074 JP t
~\

0.0013
0.0013

JP
JP

0.0015

0.0012

0:0066

JP

JP

J

0.00099

0.0015

0.0009

JP

JP

JP

0.0013 J

O o o



Table 1-2. Pesticide Results for G^BSdwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Pesticides (ug/L)
ntruhn RHP

Kata-QUr*

delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxtde
Endosulfan 1
Dieldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4,4'-DDD
4,4'-DDT
Methoxychlor
alpha- Chlordane
gamma- Chlordane

10-1-91
MWS9

EPM-56

10-1-91
MWS41
EPM-58

0.0014

0.0068

ID

JP

JP

10-1-91
MWS37
EPM-60

0.0023 JF ;;

10-1-91
MWS10
EPM-62

10-1-91
MWS10D

EPM-64

10-2-91
MWS31A

EPM-67

0.0013

0.0078

0.0013

JP

JP

JP
I

' — .j

13



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number
Organic Traffic Report Number

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Dieldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4--DDD
4.4--DDT
Methoxychlor
alpha-Chtordane
gamma-Chlordane

9-12-91
MW28

EPS-58

0.00039

0.0017

JP

J

9-12-91
MW23

EPS-61

0.0019

0.0011

lv

JP

JP

9-12-91
MW26

EPS-63

0.00028 JP...

9-13-91
MW24

EPS-65

0.00043 J

9-13-91
MW14

EPS-67

0.0052 JP

9-16-91
MW20

EPM-31

O o o



Table 1-2. Pesticide Results for G^^ndwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-13-91
MW15
EPS69

Pesticides (ua/L)
alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dieldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4'-DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.0013

*i
'ifi-

--«

3

15



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-16-91
MW21

EPS-83

9-16-91
MW21-D
EPS-85

9-17-91
MW9

EPS-87

9-17-91
MW12

EPS-89

9-17-91
MW29

EPS-91

9-17-91
MW31

EPS-93

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan sulfate
Endrin ketone
4.4--DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane 0.0007 JP

O o o



Table 1-3. Inorganic Chemical Results^- Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-9-91

MW106C

MEPD-38

Total

9-9-91

MW106C

MEPD-37

Dissolved

9-10-91

MW109C

MEPD-40

Total

9-10-91

MW109C

MEPD-39

Dissolved

9-10-91

MW109B

MEPD-44

Tola!

9-10-91

MW109B

MEPD-43

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

452
2
1

30.6
1

0.1
81.900

8
6
5

683
1

37,600
67.3
0.2
16

1.150
2
4

6.360
1
8

11
10

U
B
B
U
U

U
(i
UJ

UJ

J
W
u
B
UJ
U

U
UJ
U
U

54.5
2

1.5
30

1
0.1

81,600
8
6
5

98.4
1

37,500
79.6
0.2
16

859
2
4

6,440
1
8

11
10

B
U
B
B
U
U , , . .

U
u
m
B
UJ

i
UJ
u
8
UJ
U

U
UJ
U
u

51.8
2
1

37.3
1

0.1
92,100

8
6
5

1,870
1

41,600
123
0.2
16

1,510
2
4

5,360
1
8

11
10

B
U
U
B

M , , , ,

U

u
u
UJ

UJ

UJ
u
B
UJ
U

U
UJ
u
u

38.6
2

1.5
36.9

1
0.1

90,700
8
6
5

1,840
1

41.800
120
0.2
16

1,300
2
4

5,240
1
8

11
10

B
U
B
B
U
U

U
U
UJ

UJ,

UJ
U
B
UJ
U

U
UJ
U
ii

81.5
2
1

70.5
^1

0.1
85,500

8
6
5

31.2
1

41,800
99.5
0.2

41.9
2,030

2
4

9,900
1
8

11
10

B
U
U !

U
V

U
U
U
B
UJ

UJ

UJ
U

U
U
U
U

72.3
2
1

69
1

0.1
85,100

8
6
5

7.2
1

41,700
92.7
0.2

36.7
1,640

2
4

10,000
1
8

11
10

fl**:;:

Uiiiihii;
Ui; hi:

Ui ;;;
W| !;;

UhJLii
.Ui; .:i ;;
«hi ii ;i
B';;; ;i i;
UJ ii;

uj ;;

ft; Ji
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Ui; ii
Uii ii
Ui i;
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Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-30-91
MWS29-R

EPM-43

9-30-91
MWS33
EPM-45

10-1-91
MWS33A

EPM-47

9-30-91
MWS34A

EPM-49

10-1-91
MWS28A

EPM-52

10-1-91
MWS34
EPM-54

Pesticides (ua/L)
alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxhJe
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
Endosulfan suffate
Endrin ketone
4.4--DDD
4.4--DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.00033

0.0017

. . _

0.0015

0.00041
0.0004

JP

JB

JP i

JPB
JP

0.0027

0.00099
~

JP

J

0.039

0.002

0.0014

0.0012

0.011
0.016

J

JP

JP

JP

JP
P

O o



Table 1-3. Inorganic Chemical Results^^FGroundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-10-91

MW108C

MEPD-52

Total

9-10-91

MW108C

MEPD-51

Dissolved

9-10-91

MW108A

MEPD-54

Total

9-10-91

MW108A

MEPD-53

Dissolved

9-10-91

MW110B

MEPD-56

Total

9-10-91

MW110B

MEPD-55

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

132
2

3.8
45.2

1

0.1
73,800

8
6
5

1.170
1.9

37.200
55.9
0.2
16

444
2
4

3.810
1
8

11
10

U
BJ
B
(J
UJ

U
u
u

B

U
UJ
U
U
U

U
UJ
u
u

38.4

2
4

44.6
1

0.1
74,200

8
6
5

1,110
1

37,400
56.2
0.2
16

444
2
4

3,860
1
8

13.8
10

8
U
BJ
B
U
UJ

U
U
U

U

tt,M

UJ
u
u
u

u
UJ
8
U

11.100
37.2

21
60.2

1

160,000
74.1
16.5
74.3

45400.00

81,200
500
0.2

62.9
3.910

2
4

26.700
1

34.7
213

10

J

U
R

R

U
J

U
U

U
J

U

80.3
2
1

26.7
1

0.1
104,000

8
6
5

55.4

50.100
12.9
0.2
16

1.250

4
27,600

1
8

12.5
10

B
U
u!)
B
U
UJ

U
U
U
B
n

u
UJ
B
R
U

U
UJ
B
U

4,790
2
3

81.1
1

80,200
8
6
5

2.970

43,100
95.8
0.2
16

2.030
2
4

112,000
1
8

33.7
10

J
UJ
BJ

U
R .

It
U
UJ t.
J
R .

U
UJ

U .
U

U
UJ

u

284
2
1

54.3
1

0.16
74,200

8
6
5

187

38,600
46.7
0.2
16

1,790
2
4

101,000
1
8

26.8
10

U
UJ

U
BJ

U
U
U

R

U
UJ
B
U
U

U
UJ

U



Table 1-2. Pesticide Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

10-1-91
MWS40
EPM-69

10-1-91
MWS40-R

EPM-71

10-2-91
MWS32
EPM76

10-2-91
MWS5
EPM74

10-2-91
MWS32-D

EPM78
PES

PO454

Pesticides (ug/L)
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
Heptachlor
Aldrin
Heptachlor epoxWe
Endosulfan I
Dieldrin
4.4--DDE
Endrin
Endosulfan II
Endosulfan sulfate

• Endrin ketone
4.4--DDD
4,4'-DDT
Methoxychlor
alpha-Chlordane
gamma-Chlordane

0.000165

. _,

0.00065

J

JP

0.0026

0.00097

0.0014

0.0006

JP

JPBM

JP

JP

-

^

0.00053

0.0026

JP

JP

0.0014 J
0.029

0.15
0.031

0.0037
0.0012
0.059
0.024

0.0058

0.035
0.095
0.012

0.0013

JB
JPB
B
P
JPB

J
P
JPB

O Q



Table 1-3. Inorganic Chemical Results^^Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-6-91

MW105B

MEPD-14

Sample Type j Total

9-6-91

MW105B

MEPD-13

Dissolved

9-6-91

MW105A

MEPD-16

Total

9-6-91

MW105A

MEPD-15

Dissolved

9-6-91

MW105C

MEPD-17

Total

9-6-91

MW105C

MEPD-18

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc .
Cyanide

59.7
2
1

66.2
1

0.1
95.500

8
6
5

71.6
1

45.900
469
0.2
16

1.250
1
4

18,900

8
11
10

r

UJ
u

u
u

U i
u
UJ
B
U

U
U
B
U
UJ

R
UJ
U
U

69
2
1

64.7
1

0.1
95.500

8
6
5

17.8
1

46,000
468
0.2
16

1,090
1
4

18,900
1
8

11
10

8
UJ
U

U
U

U
tt
UJ
&
U

U
U
B
U
UJ

V
UJ
U
U

119,000
4

11.6
506
7.3

632,000
202

68.3
262

205,000

289,000
2.740

0.2
195

28.800
1
4

13.900

274
800

10

UJ

R

R

U

U
UJ

R

U

121
.4
1

46.2
1

0.1
82.700

8
6

8.4
121

1
38.100

196
0.2
16

2,250
1
4

14.300
1
8

11
10

UJ
U .
B
U
U

U
U

W M

U

u
u

u
UJ

u
UJ
u
u

169
2
1

46.1
1

0.1
101.000

8
6
5

1,210
1

45,700
93.7
0.2
16

1.860
1
4

11.100
1
8

11
10

UJ
U
B
U
U

U
U
UJ

U

U
u t...
B
U
UJ

U
UJ
u
u

58.1
2
1

46.4
1

0.1
100.000

8
6
5

1.070
1

45,900
85.2
0.2
16

2,310
1
4

11,700
1
8

11
10

B
UJ
U
B
U
U

U
U
UJ

U

U
U

U
UJ

U
UJ
U
U



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

• Sample Type

9-10-91

MW109A

MEPD-46

Total

9-10-91

MW109A

MEPD-45

Dissolved

9-10-91

MW108B

MEPD-48

Total

9-10-91

MW108B

MEPD-47

. Dissolved

9-10-91

MW110A

MEPD-50

Total

9-10-91

MW110A

MEPD-49

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

.Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

106,000

9.8
632
5.4
1.1

•1,160.000
450
40

131
164,000

84.3
459,000

4,120
0.2
276

17.700

4
30,200

1
152
362

10

R
J

J

UJ

R
U

U

U

391
2
1

45.8
1

0.1
97,000

16.6
6

412
1

49,300
31.2
0.2

42.2
6,590

2
4

32.700
1.4

8
11
10

U
U
B
U
U

U
R

UJ

UJ

UJ
U

8
U
U
U

139
2
1

24.1
1

0.1
91,000

8
6
5

x240
37.7

41,900
3

0.2
16

536
2
4

9.700
1.5

8
11
10

U
U
B l l t l

U
U

U
U M I I
u, , , , ,

B

B
UJ
U I T M

B
UJ
U

B
U
U
U

86.8
2
1

23
1

0.1
86,500

8
6
5
6
1

40.300
2

0.2
16

961
2
4

9,920
1
8

11
10

B
U
U
B
U
U

U
U
U
U
UJ

U
UJ
U
B
UJ
U

U
u
u
u

55,800
5.6

16.1
377
2.3

640,000
171

42.3
180

109.000

299.000
2.060

0.2
111

16,500
4
4

38,300
; 1.2

123
312

10

J

B
R

R

U

UJ
U

B

U ;

48.6
2
1

69.5
1

0.2
126.000

8
6

10.6
6

61,200
118
0.2
16

2.550
2
4

38,800
1
8

15.9
10

B
U
UJ

U
U

U
U

U
R

U
UJ

U
U

U
UJ
B
U

O o o



Table 1-3. Inorganic Chemical Results ̂ ^Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-17-91

MW31

MEMR-58

Total

9/17/91

MW31

MEMR-57

Dissolved

9-17-91

MW32

MEMR-62

Total

9-17-91

MVV32

MEMR-61

Dissolved

9-17-91

DECON

MEMR-66

Total

9-17-91

DECON

MEMR-65

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

179
2
2

30.9
1

0.1
90.900

8
6.2

5
14.6

1
41.800

4.6
0.2
16

1.380
2
4

17,900
1
8

11
10

J
U
U
B
U
U

u
B
U
B -
U

B
U
U
B
U
U

U
U
U
U

32
2
2

30.5
1

0.1
91.400

8
6
5

7.9
1

41.500
3.7
0.2
16

1.440
2
4

17,500
1
8

11
10

UJ
U
U
B
U
U

U
U
U
8
U

B
U
U
B
U
U

U
U
U
U

32
2
2

34.4
1

0.1
92,200

8
6
5

57.9
1

40,900
10.4
0.2

41.2
1680

2
4

42,800
1
8

11
10

UJ
UJ
U
B
U

MM ,

U
u .
UJ
B
U

U

BJ
U
U

U
U
U
U

34.4
2
2

35.5
1

0.1
92,400

8
6

5.6
40.7

1
40.900

9.3
0.2

33.9
2,300

2
4

42.900
1
8

11
10

W
UJ
u
B
U
U

U
B
BJ
B
U

B
U

J
U
U

U
U
U
U

65.4
2

1.5
230

1
0.1

62.800
8
6

412

34.100
4

0.2
16

2170
1
4

4.010
1
8

11
10

B
U
BJ

U
U

U
U,
R

R

BJ
U
U
J
UJ
U

U
UJ ;
U
U

64
2
2

218
1

0.1
63.300

8
6

29.1
1

32,200
3.3
0.2
16

2,620
2
4

4J50
1
8

11
10

BJ
U
U

U
O

U
U
R
B
U

8
U
V
J
OJ
U

U
U
U
U

•-«
„*.. ••;&

: I



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-11-91

MW111C

MEPD-66

Total

9-11-91

MW111C

MEPD-65

Dissolved

9-5-91

MW104A

MEPD-10

Total

9-5-91

MW104A

MEPD-09

Dissolved

9-6-91

MW104B

MEPD-11

Total

9-6-91

MW104B

MEPD-12

Dissolved

Mptals (uo/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc.
Cyanide

578
2
1

61
1

0.1
65,600

8
6
5

334
1

32,700
132
0.2
16

581
2
4

3.020
1
8

11.3
10

U
U,

U,,,,
U ,..

u .
u
LU

'•

U

u ,..
UJTII.
B t l l

U
V

0
UJ . .
B
U....

39.2
2
1

62
1

0.1
65,000

8
6
5

15.7
1

32.500
138
0.2
16

634
2
4

3.210
1
8

11
10

B
U
y

U
U

U
U
UJ
B
U

U
UJ
8
U
U

V
UJ
U
U

17,900
2

5.2
197

1

637,000
76.8

.6
28.5

23,500

345,000
1.450

0.2
53.9

5,780
1
4

6,120
1

27.6
66.5

10

UJ

B
R

U
J

R

U

UJ
UJ

U
J

U

76
2
1

46.5
1

0.1
115,000

8
6

- 5
36.5

1
56,200

60.7
0.2
16

702
1
4

5,970
1
8

11
10

B
UJ
U
B
U
U

U
u
UJ
B
U

U
U
B
U
UJ

U
UJ
U
U

437
2
1

24.6
1

0.2
93.200

8
6
5

447
1

43.800
13

0.2
16

967
1
4

10.800
1
8

11
10

UJ
U
B
U
U

U
U
LU

U

U
U
B
U
UJ

U
UJ
U .
U

32
2
1

23.4
1

0.1
93,100

8
6
5

10.6
1

43,700
10.7
0.2
16

1,040
1
4

10,700
1
8

11
10

U
UJ
u
B
U
U

U
U
UJ
B
U

U
U
B
U
UJ

U
UJ
U
U

O o o



Table 1-3. Inorganic Chemical Results^^Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-11-91

MW110C

MEPD-60

Total

9-11-91

MW110C

MEPD-59

Dissolved

9-11-91

MW111A

MEPD-62

Total

9-11-91

MW111A

MEPD-61

Dissolved

9-11-91

MW111B

MEPD-64

Total

9-11-J91

MW111B

MEPD-63

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Caldum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

67.4

1.3
41.9

1

0.1
72,000

8
6
5

70.3
1

36,500
59.9
02
16

444
2
4

3,850
1
8

11
10

B
R
BJ
B
U
U

U
UJ
UJ
B
UJ

U
U
UJ
UJ
U

U
U
U
U

45.7

1.1
41.9

1
0.1

71,400
8
6
6

19
1

36,600
61.7
0.2
16

654
2
4

4,050
1
8

11
10

8
R
8J
B
U
U

U
UJ
BJ
B
UJ

U
U
8J
UJ
U

UJ
U
U
U

28,300

7.2
200
1.2

289,000
69.3
35.5
104

88,300
63.3

137.000
2,020

0.2
81.3

8.950
2
4

8,640
2.1
77

320
10

R
J

B
R

J

J

U

UJ
U

U

536

1
50.7

1
0.1

93,500
8
6
5

1.290
1

44,400
33.4
0.2
16

2,000
2
4

8.470
1
8

11
10

R
UJ

U
U

U
UJ
UJ

UJ

U
U .
B
UJ
U

U
U
U
U

91.5

1
34.7

1
0.1

87,700
8
6
5

158
1

42,600
18.4
0.2
16

668
2
4

6.210
1
8

11
10

B

R.
UJ
B
U
U

U
UJ
I*J.IM:

UJ

u
u
BJ
UJ
U

U
U
U
U

38.5

1.5
34.4

1
0.1

87,600
8
6
5

20
1

42.200
14.8
0.2
16

815
2
4

6.190
1
8

11
10

B
R
BJ
B
U
W

U
UJ
UJ
B
UJ

U
U
BJ
UJ
U

U
U
U
U



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number
Inorganic Traffic Report Number

Sample Type

9-4-91

MW102C

MEPH-10

Total

9-4-91

MW102C

MEPH-03

Dissolved

9-16-91

MW20

MEMR-52

Total

9-16-91

MW20

MEMR-51

Dissolved

9-17-91

MW29

MEMR-56

Total

9-17-91

MW29

MEMR-55

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium

-Vanadium
Zinc
Cyanide

130
2

40.5
59

1
0.1

90.600
8
6
5

347
1

40,400
15.3
0.2
16

977
1
4

5.440
1
8

11
10

UJ

U
u

u
u, , , , ,
UJ

u

u
u
B
U
UJ

U
UJ
u
u

32
2

44.4
2
1

0.1
36
8
6
5
6
1

211
2

0.2
16

444
1
4

140
1
8

11
10

y
UJ

u
u
u
u
u
y
UJ
o
u
8
u
u
u
u
u
UJ
u
u
UJ
u
u

.•" 62.4
2

6.2
73.9

1
0.1

85,000
8
7
5

1.510
1

.44,500
356
0.2
16

2,610
4.7

4
39,900

1
8

11
10

BJM|

U
J ,

U
U

u
8
u

u

J
u
u

J
U

U
U
u
u

32
2

7.1
73.7

1
0.1

83,900
8
6
5

1,560
1

44,100
360
0.2
16

2,000
6.5

4
40,000

1
8

11
10

yJM
U
J

U
U

u
U
U

U

J
u
u
B
J
U

U
U
U
U

46.4
2
2

29
1

0.1
96.100

16.5
6
5

139
1

40.700
10.5
0.2
53

2
4

18,800
1
8

11
10

BJ i
U .
U
B
U
U

u..
(i

u

u

R

, , , ,
U

u
u
u
U ;

37.5
2
2

28.5
1

0.1
96,600

8
6
5

21.5
1

40.500
10.6
0.2

39.4

2
4

18.900
1
8

11
10

BJ
U
U
8
U
U

U

......
U
B
U

U

R
U
U

U
U
U
U

O o o



Table 1-3. Inorganic Chemical Results^rGroundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-13-91

MW24

MEPD-80

Total

9-13-91

MW24

MEPD-79

Dissolved

9-9-91

MW107B

MEPD-32

Total

9-9-91

MW107B

MEPD-25

Dissolved

9-9-91

MW106A

MEPD-28

Total

9-9-91

MW106A

MEPD-26

Dissolved

Metals (ua/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

34

1
28.2

1
0.1

94.900
8
6
5

17.5
1.1

45,000
. 2.1

0.2
24.7
459

2
4

15.900
1
8

11
10

BJ,,f
R
UJ
B
U
U

U
UJ
UJ
B
BJ

B
U

BJ
UJ
U

U
U
U
U

47.8

1
28.2

1
0.1

96.000
8
6
5

7.4
1

45.300
2.1
0.2

22.3
683

2
4

16,000
1

: 8
11
10

8J
n
UJ
B
U
U

U
UJ
UJ
8
UJ

B
y

BJ
UJ
y

y
u
y
u

351
4
1

24
1

0.1
91,900

8
6

6.3
865

1
44,300

48.5
0.2
16

661

4
7,410

1
8

11
10

UJ
U , , - t
B
U
U

U
U
B

M

UJ
u
8 ....
R
U

U
u
u
u

32
2
1

22.6
1

0.1
93,100

8
6
5
6
1

43,400
36.8
0.2
16

699

4
7,410

1
8

11
10

U

M
U
B
U
U

U
U
U
U
u

J
UJ
u
B
R
U

U
U
U
U

5,940
2

15.4
112

1

118,000
21.9

7
55.8

22,900
32.6

56,300
1,290

0.2
42

2,850
1.5

4
24,200

1
25

137
10

U

U
R

B

UJ
J

BJ
U

U

U

63.2
2

4.8
72.9

1
0.1

93,100
8
6
5

1.560
1

42,600
521
0.2
16

1,320

4
24.600

1
8

11
10

B
u
B

u
y

y
u
y

y

UJ
y
B- , , ,
R
U

U
U
U
U

11



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-12-91

MW23

MEPD-76

Total

9-12-91

MW23

MEPD-75

Dissolved

9-12-91

MW26

MEPD-78

Total

9-12-91

MW26

MEPD-77

- Dissolved

9-13-91

MW15

MEPD-82

Total

9-13-91

MW15

MEPD-81

Dissolved

Metals (uo/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

158
2
2

22.3
1

0.1
92,700

16.2
6
5

445
1

42,800
13.6

. 0.2
16

1,050
5.6
4

20,500
1
8
11
10

J
U
(3
B
U
U

U
U

u

u
u
W MJ
u

II
u
u
u

41.2
2
2

22.1
1

0.1
90,900

8
6
5

8.5
1

41,300
3.7
0.2
16

1,230
5.6
4

20.400
1
8

11.3
10

BJ
U
y
B
y
u

u
y
u
8
u
J
B
y
u
BJ
J
y

y
u
8
u

57.2
2
2

30.8
1

0.1
94,000

8
6
5

69.4
1

43.100
8.4
0.2
16

4.4
4

27,700
1
8
11
10

BJ
U
U..
B
U,,,,
U

M
u
u
B
U

B
U
U
R
J
U

U
U
U
U

32
2
2

31.5
1

0.1
94.600

8
6

6.7
6
1

43.700
3.2
0.2
16

5.1
4

28,100
1
8
11
10

UJ
U
U
B
U
U

U
u
B
U
U

B
U
U
R
J
U

U
U
y
u

1.510
2

3.1
47.2

1

102.000
72.2
6

9.8
8.660
5.7

46,600
121
0.2
30.8
2.890

4
35,900

1
8

38.4
10

J
U
B
B,
u,
R

U
BJ .

J
U

R t i t .
U

U. J
U

u

60.3
2
2

34.2
1

0.1
92,800

8
6

12.1
386

1
42.000
42.3
0.2
16

2.590

4
36,500

1
8

28.6
10

BJ
y
U
8
U
y

y
u
j

y

j
u
u

R
u

u
u

u

o o o



Table 1-3. Inorganic Chemical Results f^jroundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-17-91

MW12

MEMR-54

Tola)

9-17-91

MW12

MEMR-53

Dissolved

9-16-91

MW22

MEPD-84

Total

9-16-91 _.

MW22

MEPD-83

Dissolved

9-16-91

MW16

MEPD-86

Total

9-16-91

MW16

MEPD-85

Dissolved

Metals (ua/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1.2
16.3

1
0.1

63,900
8
6
5

248

26,200
2

0.2
19.3

1,520
1.4

4
9,240

1
8

11
10

R
R

BJ
B
U
U

U
u
u

R

UJ
U
BJ
B
BJ
U

U
UJ
U
U

1
17.2

1

62.700
8
6
5

90.4

26,100
2

0.2
16

1,460
1.6

4
9,420

1
8

11
10

R
R
BJ
B
U
8

U
U
U
8
R

UJ
U
U
B
BJ
y

y
UJ
y
u

532
2
1

36.7
1

92.300
143
6.8

5
2,500

40,900
39.8
0.2
168

1
4

30,200
1
8

11
10

U
UJ
B
U
R

B
U

R

J
U

R
UJ
U

U
UJ
U
U

32.2
2
1

33.6
1

0.1
91,600

8
6
5

49.3

40,300
19.6
0.2
121

1
4

32,700
1
8

11
10

B
U
UJ
B
U
U

U
U
U
B
R

J
U

R
UJ
U

U
UJ
U
U

39.3
2
1

28
1

0.1
92,300

8
6
5

124

42,400
2

0.2
43.4

1,390
1
4

17,400
1
8

11
10

BJ
U
U
B
U
U

U
U
u

R

UJ
U
J
B
UJ
U

U
UJ
U
U

48.1
2
1

27
1

0.1
92,100

8
6
5

98.5

43.500
2.7
0.2

47.7
1,820

1
4

17,500
1
8

11.4
10

BJ
U
U
8
U
y

U
U
y
B
ft

BJ
u
J
B
UJ
u

u
UJ
B
U

13



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-12-91

MW11

MEPD-70

Total

9-12-91

MW11

MEPD-69

Dissolved

9-12-91

MW27

MEPD-72

Total

9-12-91

MW27

MEPD-71

Dissolved

9-12-91

MW28

MEPD-74

Total

9-12-91

MW28

MEPD-73

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Caterum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

51,400

6.9
237
1.8

476,000
182

37.4
112

90.300
57.5

.-226.000
2.110

0.2
170

15.400
4
4

97.900
1

112
298

10

R
J

B
R i

J

J

U

UJ
U

B

U

44.4

1
33

1
0.1

87,800
8
6

7.4
10.2

1

45,100
77.3
0.2
16

2.130
2
4

101.000
1
8

12.9
10

B
R

°,f M

B
y
u

u
yj
BJ
B
UJ

ft,,,
u

UJ
y

u
u
B
u

976

1
37.3

1

99.000
8
6
5

3.160
6

46,800
232
0.2

46.9
1,380

2
4

19.400
1
8

11.1
10

R
UJ
B
U
R .

U .
UJ
UJ ,..

J i t i . .

U

B
UJ
U

U
U
B
U

32

1
29

1
0.1

92,500
8
6
5

28.6
1.9

44,200
14.2
0.2

41.2
1.230

4
4

19,200

8
11
10

U
R
UJ
B
U
U

U
UJ
UJ
B
BJ

U

B
UJ
U

R
U
U
U

1,370

1
33.3

1

97.900
19.7

6
5

2.100
4.4

44.900
49.7
0.2

16.3
1,380

2
4

14.300
1
8

11
10

R
UJ
B
U
R

UJ
UJ

J

U
B
B
UJ
U

U
U
U
U

33.8

1
26.4

1
0.1

87,900
8
6
5

247
6.1

40,800
9.8
02
16

803
2
4

14,200
1

. 8
11
10

B
R
UJ
8
U
y

y
UJ
UJ

j

8
u
y
B
yj
u

u
u
u
u

O Q O



Table 1-3. Inorganic Chemical Results ('•Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-17-91

MW9

MEPD-98

Total

9-17-91

MW9 "

MEPD-97

Dissolved

9-5-91

MW103A

MEPD-01

Total

9-5-91

MW103A

MEPD-02

Dissolved

9-5-91

MW103B

MEPD-03

Dissolved

9-5-91

MW103B

MEPD-04

Total

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1,060
2.1

1
.60.5

1

102,000
8
6
5

931
6.2

46,100
146
0.2
16

1940
1
4

18.500
1
8

11
10

P * - , ,
U

U
RE

UMII I
U
u

u
u
B
UJ
U

U .
UJ
U
U

46.6
2
1

53.7
1

0.1
96,900

8
6
5

9.4

42,900
108
0.2
16

1830
1
4

18.500

8
11
10

8
U
U

U
U

U
U
U
8
n

u
u
8
UJ
u

R
UJ
u
u

6000
2

5.4
108

1

157,000
14.2

6
22.1
6920

80,700
329
0.2
16

3750

4
55,700

1
9.4

38.6
10

UJ

U
R

U

J
R

U
U

R
U

U
B

M..

100
2
2

59.3
1

^ 0.11
123,000

8
6

11.6
24.2

1
63,600

108
0.2
16

2050
1
4

53,400
1
8

14.5
10

U
UJ

U
BJ

U
U

BJ
U

;U

i Y . M ,

u
u

u
u
B
u

32
2
2

27.4
1

0.1
79,000

8
6

7.8
6
1

37.300
14

0.2
16

549
1
4

6,470
1

9.2
11
10

U
U
UJ
B
U
U

U
U
BJ ...
UJ
U

U
U
BJ
U
U

U
B
UJ
u

94.6
2
2

28.5
1

0.1
81.400

8
6
5

16.8
1

37,600
14.8
0.2
16

444
1
4

6,700
1
8

11
10

B
U
UJ
B
u
U

U
U
UJ
BJ
U

U
U
UJ
y
u

u
UJ
u
u

'

15
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Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-16-91

MW30

MEPD-88

Total

9-16-91

MW30

MEPD-87 .

Dissolved

9-16-91

MW17

MEPD-90

Total

9-16-91

MW17

MEPD-89

- Dissolved

9-16-91

MW21

MEPD-94

Total

9-16-91

MW21

MEPD-93

Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

67.7
2
1

35.3
1

0.1
96,500

8
6
5

37.6

39,300
2

0.2
21.3

. 1,560
1
4

24,500
1
8

11
10

B
U
U
B
U
U

U
U
U
B
Rti

UJ
U
J
B
UJ
U

U
UJ
U
U

52.2
2
1

35.7
1

. . . 0.1
-96,100

8
6
5

:9.6

- 39,200
2

0.2
24.2

1,670
1
4

23.900
1
8

11
10

8
U
U
BM

U
u

u
u
u
8
R

UJ
y
j
B
UJ
y

y
UJ
y
u

47.3
2
1

30.6
. 1
0.1

95,200
. 8

6
- 5

48.4

44.600
2

0.2
45.7
1920

1
4

23,800
1
8

11
10

BJ
U
U
B
U
U

U
U
U
B
R

UJ
U
J
B
UJ
U

U
UJ
U
U

61.6
t 2

1
31.3
. 1
0.1

.95,300
8
6
5

,30.3
. 1

45,000
2

0.2
44.6

1,790
1
4

23,800
1
8

11
10

BJ
U
U
B
U
U

U
U
U
B
U

UJ
U
J
B
UJ
U

U
UJ
U
U

47.9
2
1

30.3
1

0.1
91,600

11.4
6
5

148

42,300
6.8
0.2

85.1
1.310

1
4

19.300
1
8

11
10

BJ i
UJ
U ;
B
U
U

U
U

R :

BJ
U

B i
UJ
U

U
UJ
u
u

. 54.9
2.6

1
28.8

1

0.1
92,100

8
6
5

34.7
1

42,200
3.2
0.2

76.6
1,030

1

4
19,200

1
8

11
10

BJ
8J
U
B
U
y

y
u
y ,,
B
u

BJ
u
j
B
UJ
U

U
UJ
U
U

O o o



Table 1-3. Inorganic Chemical Resultî ^Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-6-91

MW105D

MEPD-23

Total

9-6-91

MW105D

MEPD-24

Dissolved

9-4-91

MW101B

MEPH-01

Dissolved

9-4-91

MW101A

MEPH-02

Total

9-5-91

MW102A

MEPH-04

Dissolved

9-4-91

MW102B

MEPH-05

Dissolved

Metals (ua/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2
-, 4.2

46.1
1

0.1
76,400

8
6
5

1060
7.7

36400.0
79.6
0.2
16

832
1
4

7,370
1
8

11
10

R
U
BJ
B
U
BJ

U:

u
U

J

J
U
U
B
U
(i

U
U
U
U

2
2.9
45

1
0.79

76,300
8
6

5.9
991

2
36,100

77.1
0.2
16

1020

4
7,240

1
8

11
10

R
U
BJ
B
y
j

u
u
BJ

UJ

j
u
u
8
fl
y

u
u
u
u

57.6
2
2

26.1
1

0.1
88,600

8
6

8.1
14.1

1
41,300

3.3
0.2
16

1000
1
4

10,800
1
8

11
10

BJ
U
U
B
U
U,M

U
U
BJ
B
U

BJ
U
U
BJ
U
U

U
U
U
U

167
2
2

28.5
1

0.1
93,000

11.4
6

368
1

42,000
12.2
0.2
16

1
4

15,100
1
8

11
10

J
U
U... .
B
U
U

U
R

U

J
U
U
R
U
U
J
U
U
U
U

3340

12.3
91

1

116,000
8.6

6
23

5220

56,100
667
0.2

19.1
8190

4
117,000

1
8

52.2
10

J
R M I

J

U
R

B
U
J

R

J
U
B

R
U

U
U

U

141
2
2

35
1

0.12
89,000

8
6
5

1040
1

42,300
84.1
0.2
16

584
1
4

6,360
1
8

11
10

J
y
u
B
U
BJ

U
U
U

U

J
u
u
B
y
u

u
u
u
u

•i

17



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-5-91

MW103C

MEPD-05

Dissolved

9-5-91

MW103C

MEPD-06

Total

9-6-91

MW104C

MEPD-07

Dissolved

9-6-91

MW104C

MEPD-08

Total

9-6-91

MW105D

MEPD-21

Dissolved

9-6-91

MW105D

MEPD-22

Total

Metals ft/o/1)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

. Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

40.4
2
2

29.3
1

0.11
83,500

8
6

18.8
1 1
38,300
19.6
0.2
16

1
4

>

1
8

11
10

B
U
UJ
B .
U :
BJ

U
U

f t , , ,
BJ
U i

U
u
R
U
U
R
U
U
U
U

234
2
2
29
1

0.1
83.900

8
6.3

280
17.7

38.700
20.6
0.2
16
799

1
4

9.980
"1
8

11
10

U
y
B
y
u

u
B
R
j

y
u
WM,

U
y
j
y
u
y
u

53.3
2
2

22.3
. 1
0.1

.86.500
8
6

6.7
6
1

40,600
11.9
0.2

- 16
558

1
4

4,970
1
8
11
10

B
U
U
B
U
U

U
U
BJ
UJ
U

U
U
BJ
U
U

U
U
U
U

51
2
2

22.8
1

0.1
86,600

8
6

5.9
.13.1

1
.40,700

11.6
0.2
16

. 444
1
4

4.950
1
8
11
10

B
U
U
B
U
U

U
u
BJ
BJ
U

U
U
UJ
U
U

U
U
U
U

39.4
2

3.6
44.7

1
0.1

76,500
8
6
5

1020
1

35,500
77.2
0.2
16

831
. 1
4

7.080
1
8

11
10

B
U
B
B
U
U

U
U
U
J
U

U
U
BJ
U
U

U
U
U
U

222
2

3.4
47
1

'0.1
76,800

. . 8
6

5.4
1030

1
36,100
86.5
0.2
16

615
1
4

8,000
1
8
11
10

u i i t
B
B
U
y

U
U
BJ
J
u

J
u
u
BJ
u
u

u
u
u
u

o o o



Table 1-4. Semivolatile Organic Compound Refits for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Semivolatile Oraanics (ug/L)
teophorone
2-Methytphenol
4-Methylphenol
2.4-Dfmethyfprtenol
Naphthalene
2-Methytnaphthalene
Diethylphthalate
Di-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Dl-n-octylphlhalate

9-4-91 9-4-91 9-4-91 9-4-91 9-5-91 9-5-91
MW101B MW101A MW102B MW102C MW102A ' MW103A

EPS-02 EPS-04 EPS-08 EPS-10 EPS-05 EMF-17

\

0.2
2

J
J 0.7 J 1 J 1 J



Table 1-3. Inorganic Chemical Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Sample Type

9-4-91

MW101B

MEPH-06

Total

9-4-91

MW101A

MEPH-07

Dissolved

9-5-91

MW102A

MEPH-08

Total

9-4-91

MW102B

MEPH-09

Total

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

879
2
2

27.8
1

0.1
89.700

8
6

6.3
540

1
42.100
. 19.2

0.2
16
706

1
4

11.000
1
8
11
10

J
U
U
B
U
U

U
U
BJ

U

4
U
U
BJMi

U
tl

U
U
u
u

32
2
2

28.3
1

0.1
91,600

8
6

16.4
1

42.800
6.9
0.2
16

1
4

18,000
1
8

11
10

UJ
U
y
B
y
u

u
y
R
B
u

BJ
y
u
R
u
y
j
y
u
y
u

103,000

9.4
504
5.2

628.000
225
75.6
163

162000

291,000
4420
0.2
207

33400

4
116.000

3.1
173
691
10

J
R
J
J
J
R
J
J
J
J
J
R
J
J
U
J
R
R
UJ
J
J
J
J
U

41.8
2
2

35.4
1

0.1
91,100

8
6

1090
1

42,900
87.2
0.2
16

1
4

1
8

11
10

BJ
U
U
B ,,
U
U

U
u
R

U

J
u • - , -
U .T..

fL,,.u
u -,,,
R
U
U ,,
U
U

O o o



Table 1-4. Semivolatile Organic Compound for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Semivolatile Organics (uo/L). .
isopnorono
2-Methylphenol
4-MBthyfpheno(
2,4-Dimetfiylphenol
Naphthalene
2-Methylnaphthalenfl
Dtelhylphthalate
Dl-n-bulylphtfialate
ButylbenzytphthalatB
Bis (2-ethylhexyl) phthalate
IM M^W*ulvtll«l*«»lA*M

9-6-91

MW105A
EMF-33

9-6-91
MW105C

EMF-34

0.9
0.4

J
J | r . .

9-6-91
MW105C-R

EMF-37

0.3 J

9-6-91
MW105D

EMF-39

0.3
1
j
J

9-6-91
MW105D-D

EMF-41

2 ijiiih'hih

9-9-91
MW106A

EMF-44

8
54
12
7
1

10

J

J
J



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Semivolatile Organics (uo/L)
Isophorone
2-Methylphenot
4-Methylphenol
2,4- DimGthytphsnol
Naphthalene
2-Methylnaphthalene
DtethylDhthalate
Dl-n-butylphthalate
Butylbenzylphthalate
Bte (2-etnylhexyl) phthalate
Dl-n-octylphthalate

9-5-91
MW103B
EMF-19

3 J

9-5-91
MW103C

EMF-20

1 J I M I

9-5-91
MW104A
EMF-26

1 U

9-6-91
MW104C

EMF-22

1 J

9-6-91
MW104B
EMF-27

-

1
1
J
J

9-6-91
MW105B

EMF-31

2

•i

j;

O o o



Table 1-4. Semivolatile Organic Compound l̂ aits for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-10-91
MW109C

EPS- 19

9-10-91
MW109C-R

EPS-21

9-10-91
MW109A

EPS-25

9-10-91
MW108B

EPS-28

9-10-91
MW110A

EPS-31

9-10-91
MW108C

EPS-33

Semivolatile Oraanics (ug/L)
Isophorone
2-Mathylphenol
4-Methylphenol
2,4-Dlmethylphenol
Naphthalene
2-Methylnaphthalene
Dfelhylphthalate
Pi-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octylphthalate

0.4

0.7

<&<•

4



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-9-91 - 9-9-91 9-9-91 9-9-91 9-9-91 9-9-91
MW106B MW107A MW107B MW107C MW107B-D MW106C
EMF-45 EMF-48 EMF-50 EPS-12 EPS-15 EPS-17

Semivolatile Organics (ug/L)
Isophorona
2-Methyfphenol
4-Methylphenol
2,4-Dimethylphenol

Naphthalene
2-Methylnaphthalene
Dtethylphthalate
Dl-n-butylphthalate
Butylbenzylphthalate
Bte (2-ethylhexyl) phthalate
Dl-n-octyiphthalate

-

,2 J 0.9 J

0.9

1

J

J 5

7

J

JC

O o o



Table 1-4. Semivolatile Organic Compound F^ îlts for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-16-91
MW17

EPS- 79

9-16-91
MW17-R
EPS-81

9-16-91
MW21

EPS-84

9-16-91
MW21-D
EPS-86

9-17-91
MW12-D
EMF-52

9-17-91
DECON
EPN-52

Semivolatile Organics (ug/L)
Isophorone
2-Methylphenol
4-Methylphenol
2,4-Dlmethylphenol
Naphthalene
2-Methylnaphthalene
Dtettiylphthalate
Dl-n-butylphtnalate
Butylbenzylphthalata
Bis (2-ethylhexyl) phthalate
Di-n-octylphtnalate

^

2

6
9

J

JC
JC

2 JC

fl
R
R
R
R
R
fl
R
fl
R
R

'IS,



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-12-91
MW26

EPS-64

9-13-91
MW24

EPS-66 '

9-13-91
MW15

EPS-70

9-16-91
r- MW22

EPS-73

9-16-91
MW16

EPS-75

9-16-91
MW30

EPS-77

Semivolatile Organics (ug/L)
Isophorone
2-Methylphenol
4-Methylphenol
2,4- Dimetrryfphenol
Naphthalene
2-Methylnaphthatene
Dtethylphthalate
Df-n-butylphtnalata
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octyiphthalate

JC JC

O o o



Table 1-4. Semivolatile Organic Compound F^nlts for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-30-91
MWS32A

EPM-37

9-30-91
MWS23
EPM-39

9-30-91
MWS29
EPM-42

9-30-91
MWS29-R

EPM-44

9-30-91
MWS33

EPM-46

10-1-91
MWS33A

EPM-48

Semivolatile Organics (ug/L)
Isophorone
2-Methylphenol
4-Methylphenol
2.4-amethylphenoi
Naphthalene
2-MethylnaphthalenB
Diethylphthalate
Di-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyi) phthalate
Di-n-octylphthalate

0.7

11



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-10-91
MW108A

EPS-35

9-11-91
MW110B

EPS-37

9-11-91
, MW110-D

EPS-40

9-11-91
MW110C

EPS-42

9-11-91
MW111A

EPS-46

9-11-91
MW111B

EPS-48

Semivolatile Organics (ug/L)
tsophorono
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
2-Methylnaphthalene
Dlethylphthalate
Di-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Dl-n-octylphthalate

0.9 0.8

O o o



Table 1-4. Semivolatile Organic Compound F^PSlts for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

10-1-91
MWS10
EPM-63

10-1-91
MWS10D

EPM-65

10-2-91
MWS31A

EPM-68

10-1-91
MWS40
EPM-70

10-1-91
MWS40-R

EPM-72

10-2-91
MWS5

EPM-75

Semivolatile Organics (uo/L)
Isophorone
2-Methylphenot
4-Methylphenol
2.4-Dlmethytphenol
Naphthalene
2-Methylnaphthalene
Diethylphthalate
Dl-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Dl-n-octylphthalate

0.7 J 0.5

1

J

J

58
29

0.6 J

13



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

Semivolatile Organics (ug/L)
Isophorone
2-Methytphenol
4-Methylphenol
9 /t-DimoHnilnhannl

Naphthalene
2-Methylnaphthalene
Dtethylphthalate
Dl-n-butylphthalate
Butylbenzylphthalate
Bte (2-ethylhexyl) phthalate
Dl-n-octylphthalate

9-17-91
MW9

EPS-88

2 jc

9-17-91
MW12

EPS-90

2 JC

9-17-91
MW29

EPS-92

9-17-91
MW31

EPS-94

1 J

9-17-91
MW31-R
EPS-96

2

3

J.

J

9-17-91
MW32

EPS-98

1
2

j.ihiiiih
Jhiiihiii

O o o



Table 1-5. Field Blank Results for Groundw.̂ ^Samples - Organic Compounds, Southeast Rockford

Date Sampled
Sample Number

"" Sample Matrix

Volatile Oraanics fua/L)
Methylene Chloride
Chloroform
1,1,1-Trichloroethane
Toluene

Semivolatile Organics (uo/L)
Isophorone
Dl-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate

Pesticides (uo/L)
alpha-BHC
delte-BHC
Heptachlor
Aldrin
Heptachlor epoxMe
Endosulfan 1
Dieldrin
4.4--DDE
4,4'-DDD
alpha-Chtordane
gamma-Chlordane

9-6-91
MW105C-R

GW

2
1

1
0.3

J
J

9-10-91
MW109C-R

GW

0.8

0.4
3

0.7

0.00094

!*; ;i;h

&! iihi
m ;;;;;
m ill!!

JP

9-11-91
MW111C-R

GW

1

4
1

0.00045

0.0013
,

0.00061

JJiiiiiihi

JJhiihiii
vihiiiihii

JP

JP.

JP

9-16-91
MW17-R

GW

5
2
3

2

6
9

J

JC
JC

9-17-91
MW31-R

GW

-

2

3

0.0023

0.0017
0.002
0.001

0.0012
0.0015

mm

mm

JP

JP
J
JP

JP
JP

9-30-91
MWS29-R

GW

3
10

0.00033

0.0017

0.0015
0.00041
0.0004

Bliiiihii

JP

JB

JP
JPB
JP

V.i
"&



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

9-30-91
MWS34A

EPM-50

10-1-91
MWS28A
EPM-51

10-1-91
MWS34
EPM-55

10-1-91
MWS9

EPM-57

10-1-91
MWS41
EPM-59

10-1-91
MWS37
EPM-61

Semivolatite Organics (ug/L)
Isophorono
2-Methytphenol
4-Mettiylphenol
2,4-bimethylphenol
Naphthalene
2- Methylnaphthalene
Diethylphthalate
Dl-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octylphthalate

0.9

0.6

JC

O o o



Table 1-6. Field Blank Results for GroundwaU^^mples - Inorganic Constituents, Southeast Rockford

Date Sampled
Sample Number

Inorganic Traffic Report Number
Sample Type

9-10-91
MW109C-R

MEPD-42
Total

9-10-91
MW109C-R

MEPD-41
Dissolved

9-11-91
MW111C-R

' MEPD-68
"Total

9-11-91
MW111C-R

MEPD-67
Dissolved

9-6-91
MW105C-R

MEPD-20
Total

9-6-91
MW105C-R

MEPD-19
Dissolved

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

32
2
1
2
1

0.1
174

8
6
5
8
1

74
2

0.2
16

444
2
4

178
1
8

11
10

U
U
U
u
u
(i
B
U
U
U
B
U
U
U
U
II
U
U
U
B
U
U
U
U

32
2
1
2
1

0.1
235

8
6

17.8
6
1

74
2

0.2
16

444
2
4

542
1
8

11
10

U
U
U
U
U
y
B
y
u

u
y
u
y
u
y
u
u
u
B
u
u
u
u

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.2
NA
NA
NA
NA
NA
NA
NA
NA
10

U

U

32
2
1
2
1

0.1
299

8
6
5

15.90
1

74
2

0.2
16

444
2
4

140
1
8

11
10

U
U
U
U
U
U
B
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
u

- 32
2
1
2
1

0.1

8
6

6
1

74
2

0.2
16

1
4

1
8

11
10

U
UJ
u
u
u
u
R
U
U
R
U
U
U
U
U
U
R
U
UJ
R
U
UJ
U
u

32
2
1

2
1

0.1

8
6

6
1

74.6
2

0.2
16

1
4

1

8
11
10

U
UJ
y
u
iL
u
R
U
y
R
y
u
B
u
y
u
R
u
UJ
fl
u
UJ
u
u

NA-Constituent not analyzed because aliquots were sent for mercury and cyanide only



Table 1-4. Semivolatile Organic Compound Results for Groundwater Samples, Southeast Rockford

Date Sampled
Sample Number

Organic Traffic Report Number

10-2-91
MWS32
EPM-77

10-2-91
MWS32-D

EPM-79

Semivolatile Organics (ug/L)
Isophorono
2-Methylphenol
4-Methylphenol
2,4-Dimethytphenol
Naphthalene
2-MethylnaphlhaJene
Diethylphthalate
Dt-n-butylphthalate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate
Di-n-octylphthalate

0.8

O o o



Table 1-7. Trip Blank Results for^Pundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Organic Traffic Report Number

9-5-91

Trip Blank

EMF-24

9-10-91

Trip Blank

EPS- 13

Trip Blank

. EPS-20

Trip Blank

EPS-29

Trip Blank

EPS-38

Trip Blank

EPS-59

Volatile Organics (ug/L)
Methylene Chloride

Acetone

1,1-Dlchloroethene

1,1-Dtehtoroetnane

dS-1,2-Dichloroethene

trans-1,2-Dtehloroethene

Chloroform

1,2-Dlchloroethane

1,1,1-Trichloroethane

Trichloroethene

1.1,2-Trtchtoroethane

Tetrachloroethene

Toluene

BJ 2 i i i i i



Table 1-5. Field Blank Results for Groundwater Samples - Organic Compounds, Southeast Rockford

Date Sampled
Sample Number

Sample Matrix

10-1-91
MWS40-R .

GW

Volatile Oraanics (uo/L)
Methylene Chloride
Chloroform
1,1.1-Trichtoroethane
Toluene

Semivolatile Organics (ug/L)
Isophorone
Dl-n-butylphlhaJate
Butylbenzylphthalate
Bis (2-ethylhexyl) phthalate

. • .„> - . . - .

Pesticides (ug/L)
alpha-BHC
defta-BHC
Heptachlor
Aldrlh
Heptachlor epoxkte
Endosulfan I
Dieldrin
4,41-pDE
4,4'-DDD
alpha-Chtordane
gamma-Chlordano

10
BJ

- . -, . .
— 0.0026

0.00097

0.0014
0.0006

JP

jpe

JP
JP



Table 1-7. Trip Blank Results for (^Wndwater Samples, Southeast Rockford

Date Sampled

Sample Number

Organic Traffic Report Number

Trip Blank

EPM-53

Trip Blank

EPM-66

Trip Blank

EPS71

Trip Blank

EPM73

Trip Blank

EPM80

9/4/91

Trip Blank

EMF15

Volatile Oraanics (ug/L)
Methylene Chloride

Acetone

1,1-Dichloroethene

1.1-Dtehloroelhane

ds-1,2-Dichloroethene

trans-1,2-Dtehloroethene
Chloroform

1,2-Dichloroethane

1.1,1-Trichloroethane

Trichloroethene

1,1,2-Trichloroethane

Tetrachloroethene

Toluene

BJ 31*



Table 1-6. Field Blank Results for Groundwater Samples - Inorganic Constituents, Southeast Rockford

Date Sampled
Sample Number

Inorganic Traffic Report Number
Sample Type

MelaisJua/U
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9/17/91
MW31-R

MEMR-60
Total

32
2
2
2
1

0.1
242

8
6

5.2
6
1

74
2.6
0.2
16

444
2
4

140
1
8

11
10

^

iUJ
«;;
iUh
m
iUh

iy-i!
iBh
:«;;
iUJ
Bh!
iUh
m
m
m
iUii
;«!!
iUii
m
iUh
m
iUiii
:U;i;
iUiii
:Uii ii

9-17-91
MW31-R

MEMR-59
Dissolved

32
2
2
2
1

0.1
224

8
Q

e

6
1

74
2.6
0.2
16

444
p

4
181

^

8
n

i . ' 10

UJ
y
u i t
y
u
u
B
y
BJ
y
u
y
u
B
u
y
u
y
u
BJ
u
y
u
y

9-16-91
MW17-R

MEPD-92
Total

46.2
2
1
2
1

0.1
143

8
6

6

74
2

0.2
16

444
1
4

1
8

11
10

.']

B
U
U
U
U
U .
B
U .
U
R
U
R
U
UJ
U
U
U
UJ
B
R
U
UJ
U
U

9-16-91
MW17-R

MEPD-91
- Dissolved

32
2
1
2
1

0.1
219

8
6

6

74
2

0.2
16

1.900
1

" 4

1
8

11
10

U
U
U
U
U
U
B
U
U
R
U
R
U
UJ
U
U
B
UJ
U
R
U
UJ
U
U

o o o



Table 1-8. Duplicate Results for Groundwater^Pmples - Inorganic Constituents, Southeast Rockford

Date Sampled
Sample Number

Inorganic Traffic Report Number
Sample Type

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9-11-91 9-11-91 9-10-91 9-10-91 9-17-91 9-17-91
MW110B-D MW110B-D MW110B-D MW110B-D MW12-D MW12-D

MEPD-58 MEPD-57 MEPD-56 MEPD-55 MEMR-64 MEMR-63
Total Dissolved Total Dissolved Total Dissolved

1,840
2
1

64.3
1

0.11
79,300

8
6
5

1,110
1

41,000
67.2
0.2
16

1,440
2
4

99,800
1
8

41.5
10

J
U
U

U
B

U

u
UJ
J
B

U
UJ
B
U
U

U
UJ

U

224
2

2.1
55.8

1
0.26

75.500
8
6
5

154
1

39,000
46.6
0.2
16

1,540

4
102,000

1
8

17.7
10

U
8

y
B

u
y
UJ

u

y
UJ
&
R
u

u
UJ
B
u

4,790
2
3

81.1
1

80,200
8
6
5

2,970

43,100
95.8
0.2
16

2,030
2
4

112,000
1

8
33.7

10

J
UJ
BJ

U
R

U
U
UJ
J
R

U
UJ

U
U

U
UJ

U

284
2
1

54.3
1

0.16
74,200

8
6
5

187

38,600
46.7
0.2
16

1,790
2
4

101,000
1
8

26.8
10

U ,
UJ

U
BJ

U
U
U

R

U
UJ
B
U
U

U
UJ

U

41
2
2

16.2
1

0.1
63,100

8
6
5

231
1

25.100
6.3
0.2
16

1,190
2
4

9,450
1

8
11
10

BJ
U
U
B
U

MMM

(f

U..
u
J...
II

B
U
U
BJ
UJ
U

U >
U
UJ
U

32
2
2

15.8
1

0.1
63,100

8
6
5

262
1

25,000
5.8
0.2
16

1,330
2
4

9,640
1
8

12.9
10

U J . , ,
U
U
B ..
U , . , ,
U,..,

u t t i
u i t i
y
j
u

8
u
u ,,
BJ
UJ
u

u
u
BJ
U



Table 1-7. Trip Blank Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Organic Traffic Report Number

Trip Blank

EPS-60

9-17-91

Trip Blank

EPS-82

9-18-91

Trip Blank

EPM-35

9-19-91

Trip Blank

EPM-33

Trip Blank

EPM-34

9-30-91

Trip Blank

EPM-40

Volatile Oraanics (ug/L)
Methylene Chloride

Acetone

1,1-Dichloroethene

1,1-Dichloroethane

ds-1,2-Dichtoroethene

trans-1.2-Dfchloroethene

Chloroform

1.2-Dtehtoroetnane

1.1.1-Trichloroethane

Trichloroethene

1.1.2-Trichtoroethane

Tetrachloroethene

Toluene

4 I}

O Q O



Table 1-8. Duplicate Results for Groundwateî Pnples - Inorganic Constituents, Southeast Rockford

Date Sampled
Sample Number

Inorganic Traffic Report Number
Sample Type

Metals (uo/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9-16-91 9-16-91 9-16-91 9-16-91
MW21-D MW21-D MW21-D MW21-D

MEPD-96 MEPD-95 MEPD-94 MEPD-93
Total Dissolved Total Dissolved

43
2
1

29.1
1

0.1
93,900

8
6
5

111

43,000
4.3
0.2

81.1
1,230

1
4

19,300
1
8

11
10

B
UJ
U
B
U
U

U
U
u

R

BJ
U
J
B
UJ
U

U
UJ
U
U

34.7
2.3

1
28.8

1
0.1

92,000
8
6
5

33.6

42,400
5.6
0.2

89.7
1,300

1
4

19,500
1
8

11
10

B
BJ
y
B
u
u

u
u
u . . .
8
R

BJ
U
J
8
UJ
U

U
UJ
u
u

47.9
2
1

30.3
1

0.1
91,600

11.4
6
5

148

42,300
6.8
0.2

85.1
1,310

1
4

19,300
1
8

11
10

BJ
UJ

M , - , ,
B
U ..,
U

U
U

R

BJ
U

B
UJ
U

U
UJ
U
U

54.9
2.6

1
28.8

1
0.1

92.100
8
6
5

34.7
1

42,200
3.2
0.2

76.6
1,030

1
4

19,200
1
8

11
10

BJ
BJ
U
B, , , , ,
U
U

u
u
u
B
U

BJ
U
J
B
UJ
U

U
UJ
U
U



Table 1-7. Trip Blank Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Organic Traffic Report Number

9-6-91

Trip Blank

EMF29

Volatile Organics (ug/L)
Methylene Chloride

Acetone

1,1-Dichloroethene

1,1-Dichloroethane

ds-1.2-Dichloroethene

trans-1,2-Dichloroethene

Chloroform

1.2-Dichtoroethane

1,1,i-Trichloroethane

Trichloroethene

1,1,2-Tri Chloroethane

Tetrachloroethene

Toluene

3iJ;



Table 1-9. TDS and TSS Results for C^mdwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-4-91

MW101B

6670E-01

9-4-91

MW101A

6670E-02

9-5-91

MW102A

6670E-03

9-4-91

MW102B

6670E-04

9-4-91

MW102C

6670E-05

9-5-91

MW103A

6670E-06

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

450.00
8.50

458.00
3.00

799.00
4750.00

429.00
1.50

407.00
4.00

492.00
258.00



Table 1-8. Duplicate Results for Groundwater Samples - inorganic Constituents, Southeast Rockford

Date Sampled
Sample Number

Inorganic Traffic Report Number
Sample Type

Metals (ug/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

9-17-91 9-17-91 9-9-91 9-9-91 9-9-91 9-9-91
MW12-D MW12-D MW107B-D MW107B-D MW107B-D MW107B-D

MEMR-54 MEMR-53 MEPD-36 MEPD-35 % MEPD-32 MEPD-25
Total Dissolved Total Dissolved Total Dissolved

"

1.2
16.3

1
0.1

63,900
8
6
5

248

26,200
2

0.2
19.3

1.520
1.4

4
9,240

1
8

11
10

R
R

*?, , , '
B.. j
U
U

L°l , , , ,
01M1

u...

B,...

UJ ,
u t
BJ
B
BJ
U

U
UJ
U.. t l

U

1
17.2

1

62,700
8
6
5

90.4

26,100
2

0.2
16

1,460
1.6

4
9,420

1
8

11
10

R
R
BJ
B
y
R

U
U
U
B
R

UJ
y
u
8
BJ
U

U
UJ
U
U

287
2
1

23.4
1

0.1
92,200

8
6
5

666
1

44,100
45.6
0.2
16

444

4
7,470

1
8

11
10

U
U
B
U
U

U
U
U

U

UJ
U
U
R
U

U
U
U
U

32
2
1

22.9
1

0.1
90,900

8
6
5
6
1

43,600
36.3
0.2
16

720

4
7,580

1
8

11
10

U
U
U
B
U
U

U
U
U
U
U

J
UJ
U
B
R
U

U

M-,,,
U
U

351
4
1

24
1

0.1
91,900

8
6

6.3
865

1
44,300

48.5
0.2
16

661

4
7,410

1
8

11
10

UJ
U
B
U
U

U
U
B

U

UJ
U
B
R
U

U
U
U
U

32
2
1

22.6
1

0.1
' 93,100

8
6
5
6
1

43,400
36.8
0.2
16

699

' 4
7,410

1
8

11
10

U
U
u
B .
U
U

U
U
y
u
u

j
UJ
y
B
R
u

u
u
u
u

o o o



Table 1-9. TDS and TSS Results for^^undwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-6-91

MW105A

6670E-13

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

422.00 hhh
3640.00 !iihi

9-6-91

MW105C

6670E-14

;j;|i 459.00 hhh
ih'ii 10.50 ;!:!;•

9-6-91

MW105C

6670E-15

;hh 50o.oo hhi
i;iii 0.50 tilii

9-6-91

MW105D

6670E-16

hhh 365.00 hhi
h'hii 7.00 ;!;;!

9-6-91

MW105D-D

6670E-17

hhh 359.00 ihhi
ihhi 5.50 iiiiii

9-9-91

MW106A

6670E-18

hhi 492.00
iiih 144.00

JB

'-A

i



Table 1-9. TDS and TSS Results for^Kundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-10-91

MW109C

6670E-25

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

400.00 iiiiii
1.50 iiiiii

9-10-91

MW109C-R

6670E-26

iiiii 851.00 hhh
iiiii 0.50 Uiii

9-10-91

MW109B

6670E-27_

ihh 472.00 iiiii
iiiii 0.50 Uii

9-10-91

MW109A

6670E-28

iiiiii 684.00 iiiii
iiiiii 5820.00 ihh

9-10-91

MW108B

6670E-29

j!hh 462.00 ;;!;;;
ihhj 0.50 iUii

9-10-91

MW110A

6670E-30

hhi 851.00
iiih 1268.00



Table 1-9. TDS and TSS Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-5-91

MW103B

6670E-07

9-5-91

MW103C

6670E-08

9-6-91

MW104-C

6670E-09

9-5-91

MW104A

6670E-10

9-6-91

MW104B

6670E-11

9-6-91

MW105B

6670E-12

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

498.00
1.50

567.00
4.00

460.00
2.50

359.00
908.00

471.00
2.00

491.00
1.50

O o o



Table 1-9. TDS and TSS Results for^Kundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-11-91

MW111B

6670E-37

9-11-91

MW111C

6670E-38

9-11-91

MW111C-R

6670E-39

9-12-91

MW11

6670E-40

9-12-91

MW27

6670E-41

9-12-91

MW28

6670E-42

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

407.00
3.50

306.00
16.00

19.00
1.00

698.00
5028.00

460.00
11.00

424.00
51.00



Table 1-9. TDS and TSS Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-10-91

MW108C

6670E-31

9-10-91

MW108A

6670E-32

9-11-91

MW110B

6670E-33

9-11-91

MW110B-D

6670E-34

9-11-91

MW110C

6670E-35

9-11-91

MW111A

6670E-36

Tgtal Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

336.00
11.00

537.00
732.00

660.00
168.00

665.00
61.00

332.00
0.50 iUhihhi

441.00
1964.00

O o



Table 1-9. TDS and TSS Results fol̂ ^oundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-16-91

MW16

6670E-49

9-16-91

MW30

6670E-50

9-16-91

MW17

6670E-51

9-16-91

MW17-R

6670E-52

9-16-91

MW21

6670E-53

9-16-91

MW21-D

6670E-54

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

439.00
0.50 ;&!= ; ii

466.00
0.50 Uijhhhi

558.00
0.50 tlhhhhi

19.00
0.50 lilijhhhi

502.00
0.50 iUhhhh

508.00
0.50 Uhihiih



Table 1-9. TDS and TSS Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-12-91

MW23

6670E-43

9-12-91

MW26

6670E-44

9-13-91

MW24

6670E-45

9-13-91

MW15

6670E-46

9-16-91

MW20

6670E-47

9-16-91

MW22 .

6670E-48

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

472.00
0.50 tiihhhh

514.00
1.50

477.00
0.50

522.00
69.00

20.00
0.50 iUiihhh

468.00
17.00

\



Table 1-9. TDS and TSS Results fMsroundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

9-17-91

MW12-D

6670E-61

9-17-91

DECON

6670E-62 .

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

287.00
0.50

303.00
0.50 y;hhhi

11



Table 1-9. TDS and TSS Results for Groundwater Samples, Southeast Rockford

Date Sampled

Sample Number

Inorganic Traffic Report Number

Total Dissolved Solids &
Total Suspended Solids (mg/L)
Total Dissolved Solids
Total Suspended Solids

9-17-91

MW9

6670E-55

514.00 iiiiii
17.00 iiiiii

9-17-91

MW18

6670E-56

ihh: , 302.00 hhh
iiiii 0.50 Uhi

9-17-91

MW29

6670E-57

iiiii 477.00 hhj,
hhi 0.50 U.h

9-17-91

MW31

6670E-58

iiiii; 492.00 iiiii
iiiiii 0.50 Uii

9-17-91

MW31-R

6670E-59

hijh 30.00 iiiiii
!h;!! 0.50 iUh

9-17-91

MW32

6670E-60

iiiii 695.00
;hh 2332.00

O


